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Every Keyswitch relay is painstaking)y 
tested, mechanically and electrically 
not one leaves the works unless :‘ 
conforms to the most exacting specific~- 
ations. 

Keyswitch exactness leads all along the 
line in # price m precision m reliability 
mw delivery — any relay can be delivered 
within 10 days. 


a 
e) 
= 
r 
4 
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KEYSWITCH 

(P-33) Plug-in 3000 type relay. 
C.E.G.B. approved. Many 
variations available. 


KEYSWITCH 

B.P.O. 3000 type major relay. 
C.E.G.B. approved. Many 
variations available. 


KEYSWITCH 

B.P.O. 600 type minor relay, 
Small size coupled with 
higher switching speeds. 


KEYSWITCH OMRON GOLD 
MA415. Plunger type (multi- 
contact auxiliary relay) 220v. 

& 440v. AC for production 
machines and control panels. 


KEYSWITCH OMRON GOLD KEYSWITCH OMRON GOLD 
MH. Sub-miniature relay. 1051. Sub miniature relay. 


Multi-contact. 6v. — 50v. Snap-action 5 amp contact. 
DC only. Weight 15 grams. 6v.—50v. DC only. 


For exact details contact: 


Cricklewood Lane, London, N.W.2. Tel: GLAdstone | 152 


13W W—001 FOR FURTHER DETAILS. 


« 


‘OCTOBER, 1964 


‘he newly improved model of this famous 


YO pocket size multi-range instrument 

s been enthusiastically acclaimed in all 
arts of the world for its high standards of 
curacy and dependability, as well as for its 
modern styling, its highly efficient internal 
assemblies and its resistance to extremes of 
climatic conditions. 


ANY © IL. 'X’ TD AVOCET HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.1. Victoria 3404 (12 lines) 
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It is simple to use, one rotary switch for 
instant range selection, only one pair of 
sockets for all measurements, and a 23- 
inch clearly marked scale-plate. It is 
supplied in an attractive black carrying 
case complete with interchangeable test 
prods and clips, and a multi-lingual instruc- 
tion booklet. 


fo send you” 

a full speci- 

fication of 

this greav 

little instrument. It measures only 
73 x 4x Zins. and weighs only 24 ozs. 


D.C. CURRENT: [00uA f.s.d.—IA f.s.d.in 5 ranges, 
A.C. VOLTAGE: |0V f.s.d.— 1 ,000V f.s.d.in 5 ranges. 
D.C. VOLTAGE: 2.5V f.s.d.— 1 O00V f.s.d. in 6ranges. 
D.C. MILLIVOLT RANGE: 0—100mV. f.s.d. 
RESISTANCE: 0.2MQ in 2 ranges, using 1.5V cell. 
SENSITIVITY: 10,0000/V on d.c. voltage ranges. 
1,000Q/V on a.c. voltage ranges. 
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QUICKE! 


: !!READ NO FURTHER!!! 


We've yet to hear of a company that meets PIP AMP rie ar 
orders faster than Newmarket Transistors Ltd. FORMERED) | FORMERLESS | 


As transistor specialists we make a point of 

having our complete NKT 400 power and 

NKT 300 Intermediate power range in stock, to 

meet your immediate requirements. Really big , 
orders require time, naturally — but not as Data sheets for all types from NEWMARKET TRANSISTORS LTD, 
much ‘as you might think. Try us, and see. (P.T.B) EXNING ROAD, NEWMARKET. Tel : Newmarket 3381 


DENMARK: Oskar Pade, 4 Ingersvej, Charlottenlund, Copenhagen, FINLAND: Ingenjérsbyran Pluton, Kristinegatan 8A, !3 Helsingfors. 
SWEDEN: Forslid & Co., A B., Radmansgatan 56, Stockholm. NORWAY: H. Meltzer, & Co., Rahasgaten 17, Oslo 1, 
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Proudly 


for a 
permanent 


print! 


Announce 


E\o-Bjeattie-fgoLeman | 
OSCILLOSCOPE CAMERAS 


- .-A range of instruments covering the entire field of Oscilloscope 
photography. Polaroid processing backs are standard on most models and 
these give you finished prints literally within ten seconds. No other equip- 


. Model K5 (illustrated) is surprisingly inexpensive 
ment and no experience are needed. 


although it has a fast f/1.9 lens, a multi-speed shutter, 


Camera Model MII 565, for recording ultra-high-speed nanosecond traces. Be Tae ce are air ENS, ones single! shat 
. transient waveforms. An_ additional Lensette 

Haseie 1 object/image ratio and an 86mm 5 EO Navitar lens which is converts the K5 for photographing diagrams, circuit 
. ° gs is 7 d ther I. j ; - 
exclusive to A-B-C. When used with the fastest Polaroid film, this re- gp eocheatis aang other _teboratory x subjects, inter 
Fs changeable backs provide for Polaroid roll or flat 

markable lens gives recording speeds never before obtained with standard pack film, or for 4in. x Sin. cut film. Engineers through- 
equipment. out the world specify K5 because of its low cost, ease 


Of use and superior performance, 


35mm film is used in Model KD5 for rapid sequence recording or for 
continuous “ streak”? recording. There is also a dual-purpose model with 
a 35mm magazine for high-speed “‘ streak ’’ recording and a Polaroid unit 
for transient and repetitive phenomena. 
Check these K5 Features :—- 


% Adjustable ratio, 1 :0.9, I : 0.7. 
% Multiple exposures, up to 13 on one frame. 


: , * Parallax-free view of C.R.T. during set-up. 
= baad are joint products of Avo Ltd. and % Records written data on film (optional). 
Beattie-Coleman Inc. of California. vs en lift-off dipeal tage (optional). 
e re full aranteed and backed ensette attachment for off-’scope pictures. 
CAMERAS ea ee siete d 4c 10-second developing with Polaroid film. 


% Film speeds up to ASA 10,000. 


Ask AVO for full details or a demonstration. 


Ee 
ANY) xp  AVOCET HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON, .W.1. Victoria 3404 (I2 lines) AAJ 
IN NORTH AMERICA: BEATTIE-COLEMAN INC., ANAHEIM, CALIFORNIA. & Fcpour 
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AUTOMATIC DISPLAY SWITCHING 


with the new Tektronix Type 547 Oscilloscope and 1A1 Unit. 


DC-TO-50 Mc/s 
DUAL-TRACE 


50 mV/cm 


DC-TO-238 Mc/s, 5mV/cm 


Type 547 also uses 17 etter-series plug-in units 


Cy With Automatic Display Switching, the Type 547 
hat Ae » \) provides two independent oscilloscope systems 
” in one cabinet, time-sharing a single-beam crt. 

You can control either or both traces with either time-base gen- 
erator. You can operate one time-base unit as a delay generator— 
hold off the start of any sweep generated by the other for a precise 
interval from one-tenth microsecond to 50 seconds—and observe 
both the original display and the delayed display, 

Used with the normal sweep, this mode allows an alternate pres- 
entation of the same signal at different sweep rates—Channel 14 
can be locked to Time Base A and Channel 2 can be locked to 
Time Base B. In many applications, this provides the equivalent 
of a dual-beam oscilloscope. 

Used with the delayed sweep, as illustrated, this mode allows an 
alternate presentation of a waveform brightened over a selected 
portion, and the selected portion expanded to fill the full display 
area. 

With its facility for displaying both time bases alternately or 
separately, the Type 547 provides high adaptability in displaying 
waveform phenomena—even under difficult environments of tem- 
perature, shock, altitude, and vibration. 


Some of the Type 547/1A1 Unit Features 


No-Parallax Crt—which assures measurement accuracy over the 
full 6 cm by 10 icm display area. (Crt has controllable graticule 
illumination.) 

2 Independent Triggering Systems—which simplify set-up pro- 
cedures, provides table displays over the full passband and to 
beyond 50 Mc/s, and include bright-line automatic modes for 
convenience. 

2 Independent Sweep Systems—which provide 24 calibrated time- 
base rates from 5 sec/cm to 0.1 wsec/cm and three magnified 


/ 
(oy 


positions of 2X, 5X, and 10X, with the 10X magnifier increasing the Type 547 Oscilloscope (without plug-in unit) . £777 
maximum sweep rate to 10 nsec/cm. Type 1A1 Dual-Trace Unit . eile Sega 
Calibrated Sweep-Delay—which extends continuously from 0.1 Rack-Mount Model—Type RM547 ‘available «38855 


micro-second to 50 seconds, provides jitter-free operation for 


Prices shown are free of duty, subject to Treasury 
delayed-sweep presentations. direction 
Single-Sweep Operation—which enables one-shot displays for “ é 
photography of e/tfher normal or delayed sweeps. Your local Tektronix office will 
Horizontal Display Modes—See Horizontal Display Switch, illu- gladly arrange a demonstration 


strated, 


Tektronix U.K. Ltd. ®eaverton House - Station Approach - Harpenden - Herts 
Telephone: Harpenden 61251 + Telex: 25559 
For overseas enquiries:— 
TEKTRONIX Ltd, Albany House, St. Peter Port, Guernsey, C.I. + TEK TRONIX CANADA Ltd, Montreal, Quebec & Toronto OMS Ontarie 
TEKTRONIX AUSTRALIA PTY. Ltd, P.O. Box 488, Sydney, New South Wales 
TEKTRONIX INTERNATIONAL A.G., P.O. Box 57, Zug, Switzerland . TEKTRONIX INC, P.O. Box 500, Beaverton, Oregon, USA 
ga 13W W—009 FOR FURTHER DETAILS. 
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| this unique test set 
~ does the job of four! 


AWA AUDIO/ULTRASONIC TEST SET A211 


Amplifiers for instance. You’d need up to four separate test 
instruments to carry out a full check. ‘This unique test set does 
it all and so saves you hundreds of pounds. How? By means of 
plug-in modules—each module providing a separate and specific 
test facility. The AWA A211 is a test set for complete evaluation 
of audio and ultrasonic amplifiers, filters and transmission circuits: 
It’s compact, fully transistorised and completely portable. And 


because it’s transistorised it operates for long periods from rela- For detailed information and 
tively small batteries. Power modules for. battery or mains specifications, write for descrip- 
operation are available and are easily interchangeable. tive brochure which also des- 


pe eewated Wireless (Australasia) Tunis hasn’t Gupuconed cribes the A310 MF/HF Test Set 
thing in designing this unique test set. They’ve even recessed the 
handle to make stacking easier for you. and A410 VHF/UHF FM Test Set. 


cag ee a Ta a rl red oc ne ert ee per oes ar are Perce th coe pe tare: Sind are feat d es es | 


e ENGINEERING PRODUCTS DIVISION | 
| AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED I 
I 47 York Street, Sydney, Australia. 
Please send me a free copy of brochure describing the Modular Series Test Sets. | 
a | 
RENT TSE 0 Sear IS SE) rata ce apne oO Fin a np memes er A # 
I 

i ADGRE SSkn eee te Pe en, ee aah td eo 
| wwi. | 
Pe ee SS SS Se 
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These units are sturdy and inexpensive instruments suitable for ; 4 
both industrial and academic use. High grade industrial com- 
ponents are used throughout the construction and the cases are - 
made up from standard components of the Lektrokit Chassis 

Construction System 


LKU-111 DECADE CAPACITOR 


The Decade Capacitor covers the range 50 pF 
to 0.111 uF with an accuracy of 5%. The 
unit consists of a variable air-spaced 
capacitor covering 50-1000 pF in parallel 
with two switched decades 


_ 


£8-10-0 


LKU-121 GAPACITOR BOK 


This unit covers the range 0.05 to 28 uF in steps 
of 0.05 uF, each capacitor being separately 
switched. An additional switch is provided 

enabling the total capacitance of the box to be 
switched in or out of circuit in one operation 


v 
y 


£13-0-0 


LKU-211 DECADE RESISTOR 


This unit covers the range 0 to 
1.11 kQ in steps of 19 with 
an accuracy of +2% the 
resistance elements being 
heavy-duty wirewound 
resistors made from low 
temperature coefficient wire 


£13-0-0 


-LKU-221 DECADE RESISTOR 


This unit, which covers the range 0 to 1.11 M 
in steps of 1 k with an accuracy of 0.5% 

is very similar in construction to the LKU-211. 
The two units together form a convenient 
and inexpensive 6-decade resistor 


£13-0-0 


ALL THESE UNITS ARE AVAILABLE FROM STOCK 


ELECTRONIC J “ease send me your leaflet on: 


INDUSTRIES ; C] DECADE RESISTORS ' 

LIMITED ro [J] CAPACITOR BOXES 5 
ee Bh ONAME ischial citabnhaeentoissta cnt, witless 
CHERTSEY ROAD, BYFLEET, SURREY Bo soonest ee aia 5 


Phone: BYFLEET 411311/2/3/4 PABX Grams: APTRAN BYFLEET | 
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PRINTED 


CIRCUIT © 
RELAY 


i 


Operate Volts 6, 12, and 24 volt 
D.C. will pull-in occurring at 80% of 
rated voltage. Variations of coil resist- 
ance are available on special order. 


Power Consumption 
Operating Tempera- 
ture 


Operating life exceeds 5,000,000 opera- clotcameseaee asia Natt 
tions when contact load is from dry 
circuit up to 4 amp. 24 volts D.C. 


‘Operate Time. ......... 


OcTOBER, 1964 


G&R 
and 


RELAYS 


Gold alloy or Dimensions & Weight Zin. x Zin. x 


ae 


LATCHINGE 


Palladium +zin.—0.8 ozs-- 
500 m/w (at Dielectric Test ......... 1,000 volts 
rated voltage) RMS 60 cps. 

Other Printact features include Bifur- 
—30° C to. cated contacts;* Double-break contacts; - 
+95° Cat Balanced armature; Enclosed housing; 
rated voltage Plug-in application; Encapsulated coil; 
3 to_7 m/s. Self-wiping contacts; Inherent snap- 
See Table II action, greater switching versatility. 


S1500 RELAY 


A.C. or D.C. Operating. Coil up to 10,000 ohms. Single or double 
winding. Contact Material—Silver, Platinum. Spring set— 
6 change-overs. Light Duty Maximum. Fixing same as 600T Relay. 


Idin. Width in. 


MINIATURE PLUG-IN 
Operate D.C. Volts 6 to 100. 


Contacts. 


Relays P.O. 19in. x 3+in. 
can be cut to any size. 
Quantity up to 10 at 16/- each. 


ON ASSEMBLY 
2% 


E TYPE: 3000 Transistorised Relays 
Operates from 300 to 500 micro/amps. 


T.l 
at 14 volts D.C, 

T.2 Operates from 3 to 5 micro/amps. at I4 volts 
D.C. Maximum contacts 2 change-overs 
light duty or 2 change-overs heavy duty. 

T.3 Operates from [5 to 30 micro/amps. at 


13 volts D.C, Maximum contacts six change- 
overs light duty. 


A.1.D.,  A.R.B. 


TYPE: 3000 30 amp. 
Capable of carrying 30 amps. 
at 250 v. A.C. with maximum build up of 4 makes 
or 4 breaks. Coil: .! to 80.000 ohms. 


A. D. S. RELAYS 


Standard or Tropical finish. 


Time 6 m/s. Release Time 4 m/s. Twin 
Temp. : —10° C to +40°C. 
Mounting rack can be supplied for 36 
These racks 


Further discounts according to quantity. 


Dimensions—length 2+tin. Height 


RELAY 
Operate 


b- 4" 


; 
| 


TYPE: 3000 Delay Relay 

This relay can be supplied with operate/delay 
up to 25 seconds from supply of 6 to 50 volts D.C. 
Release delay up to 25 seconds with trigger 
circuits to 1% volts D.C. Energised from 6 to 
50 volts D.C. Contacts maximum 6 change-overs 
light duty. : 
With adjustable resistor giving plus or minus 
2 seconds of nominal figure on operate and release 
relays. 


ADMIRALTY APPROVED 


3000 TYPE P.!. 
Plug-in Relay 


LIMITED 


89-97, ST. JOHN STREET, LONDON, E.C.1. Tei.: CLErkenwell 2392/4/5 
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Let us bring you in the picture 


from the UWF point of view... 


_..with this high performance 3 LINE TRANSISTOR TV TUNER 


Though designed for use in hybrid receivers incorporating transistorised I.F. amplifier circuits this tuner will, 
however, find ready application as a low noise “ front end” in contemporary dual standard valve receivers, 


considerably increasing range and performance. 
Compared with the present-day valve counterpart this tuner offers these advantages :— 
@ Lower noise. @ Provision of A.G.C. facilities. 
@ Higher power gain. @ Lower power consumption. 
@ Lower radiation. @ Reduced physical size. 
BRIEF PERFORMANCE DETAILS 
POWER GAIN Average |6db at 470 Mc/s, 2Idb at 860 Mc/s. 
NOISE FACTOR Average 8.5db at 470 Mc/s, Ildb at 860 Mc/s. 


GAIN REDUCTION with A.G.C.—20db. 
I.F. REJECTION = 50db. IMAGE REJECTION => 55db over the band. 


ATTENTION ! Tuner Production Engineers 


LOW INDUCTANCE TUBULAR Type CAPACITY RANGE 
CERAMIC TRIMMER CAPACITORS te ace Seay. 
Designed specifically for use in U.H.F. 48/1 0.35pf Fi 7, f ‘ 
tuners and possessing a high degree of 48/5 2.6pf 13.Spf 
mechanical stability. 48/6 |.Opf 6.0pf 


THESE PRODUCTS ARE NOW IN PRODUCTION 


Home and Export enquiries to:— 


SYDNEY S. BIRD & SONS LTD. sales & Technical Liaison Office, 


3 Palace Mansions, Palace Gardens, Enfield, Middx. 
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rand 
master 
move... 


AUDIO TRANSFORMERS 


New high power transistor amplifier circuits for high quality audio frequency applications are the subject of the latest Technical 
Data sheets included as supplements to Gardners’ Audio Transformer Brochure. Circuits for 5 W. and 50 W. amplifiers are now 
available, and circuits for higher power amplifiers, power supply and pre-amplifier units are currently being developed. 

These circuits are fully described in Publication G.T.4 which also contains details of the complete range of Gardners’ Audio 
transformers, including 42 types of transformers for audio frequency amplifier circuits, a range of wide band, plug in Octal 
based, fully screened microphone and line matching transformers, and many other audio and modulation transformers for 
studio and telecommunications use. 


Write for your copy of G.T.4 now, on your company’s letterheading, and we will also be pleased to send you a copy of Gardners’ Industrial 
Catalogue, containing details of over |,000 types of transformers and chokes. This publication will be kept up to date with amendments i 
and additions as they are issued, Pea: 


ns 


ardners 


GARDNERS TRANSFORMERS. LIMITED 
SOMERFORD CHRISTCHURCH HANTS. BS 

to crow is one thing—to produce is another! Tel. CHRISTCHURCH 1734 (3 lines) TELEX 41276 
GRAMS & CABLES: RADIOTRANS CHRISTCHURCH 
13W W—015 FOR FURTHER DETAILS. 3 
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4,500 PAGES OF CIRCUITS 
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2,900 
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A REAL MONEY-SPINNER—VITAL TO THE SHREWD RADIGMAN 


This New 11th Edition of Newnes RADIO & TY SERVICING 
gives you all the data you need for sets coming in for attention 
now, including B.B.C.2 sets, and for servicing for years ahead, 
= all manner of ageing sets. Essential to the radio dealer and repairer 
; it equips you for quicker servicing and more profit. With television 
sets capable of giving longer service you need this data more than ever. 
It is your constant reference to sets marketed over the past eight years— 
always at hand instead of loose paper data so easily mislaid or destroyed. 
To-day there are also more radios and transistor portables, stereo 
radiograms, record reproducers, tape recorders, car radios, than ever 
before—all needing expert service from time to time. Newnes RADIO & 
TV SERVICING provides you with all the data and information you 
need for the popular models of 1963 right back to 1956. Prove this 
investment now by 7 days’ Free Examination. 


TELEVISION @ RADIO © RADIOGRAMS * CAR RADIOS * TAPE RECORDERS 


Pr inne | ARG ° Fane a RECORD REPRODUCERS 
fhe BA RY SOA 
(i ae Peqic: a OVER 4,500 PAGES OF CIRCUITS, DIAGRAMS and QUICK 
HE Say Aaaeemat REFERENCE DATA @ 7 PACKED VOLUMES 
i re Ss tne Se6i7'92 26 
stom gh comes arn Looe SSFo Data for all these makes—Ace, Ajax, Alba, Ambassador, Argosy, 
a ck Set maw haul be hep betow myc at, Armstrong, Baird, Beethoven, Berec, Brayhead, B.R.C., B.S.R., 
fai, 18 and ie and renal Section of tuning Inject’ a 47o-kar? Bush, Capitol, Champion, Channel, Collaro, Cossor, Cyldon, 
Points are macked'ng 1,109 loosely const, RF: Align big tt Eta Dansette, Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, 
es. = Cab acral Catbecees Elizabethan, Elpico, Emerson, E.M.I., Emisonic, English Electric, 


Ever Ready, Ferguson, Ferranti, Fidelity, Ford Motor Co., 
Garrard, G.B.C., G.E.C., Gramdeck, Grundig, H.M.V., Invicta, 
K-B, Magnavox, Marconiphone, Masteradio, McCarthy, 
McMichael, Motorola, Murphy, Pageant, Pam, Perdio, Peto 
Scott, Philco, Philips, Pilot, Portadyne, Portogram, Pye, 
Radiomobile, Raymond, Regentone, R.G.D., Roberts’ Radio, 
Sobell, Sony, Sound, Spencer-West, Stella, Stereosound, Strad, 
_ Ultra, Vidor, Volmar, Walter, Webcor, Zenith, EVERY PUR- 
| CHASER RECEIVES 2 YEARS’ FREE POSTAL ADVICE. 


Use it for a week FREE 


SEND NO MONEY—NO OBLIGATION TO BUY 


ig “> :, ie a ce ee a PC) S 7 Pte? th Sealey: eeleerherabra ache 
GIVEN with 


ee iT 93 
i Geo. Newnes, Ltd. EASY NO-INTEREST TERMS IF KEPT AFTER 
every set F 


15-17 Long Acre, REE TRIAL | 
s a8 . Toneon C2: If under 21 your ather must fill up this coupon. I 
Television Engineers Pocket Book 1 Sent. mc Newnes 
i TEU IN GINO D latent oi dein’ cletelalalelavelstetelslereleici term cle nieiehe 
Value 12/6—272 Pages. Over 200 lilustrations j VISION SERVICING (prock LETT ERS) (Miri, Mice, Miss) ; 
- 4 ‘ (in 7 Volumes) and TV 
. An invalua‘ie companion ENGINEERS SPOCK Addres6 ai. Oo. c esis Sede Te re os ie uke 
to your set for on-the-spot # ET BOOK without 
repairs = t ij obligation to buy. In eeerseseeeeceseeecesesersceces Tick V where applicable j 
; S days Twill eum asda 
A wealth of reference data on & { or post only 16/- de- My Property 
how television receivers work. g i posit, then 16/- monthly Occupation ........0.ccceeeeees Rented unfurnished | 
Concise inrormation on instal- Z for 20 months, paying Seenahine Parents’ Home es j 
ling, fault-tracing and repair- é | £16 16s. in all, Cash °% “ciple agat Ue ae a Furnished Accom, | 
ing, servicing equipment and # in 8 days £16 16s. (Mr., Mrs., Miss) (RV) 33/734 Temporary Address 
2 
alignment, etc. id i SS, Se la nia ee 2 ase sec 
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THE VARIAC* variable transformer is the most useful and versatile 
device ever developed for the contro! of a.c. voltage, or of current, 
power, heat, light, speed. It provides smooth continuous adjustment 
of output voltage from zero to line voltage and above, either hand- 
Operated or motor-driven. 

Only Variac has Duratrak* —a patented track surface giving longer 
life, increased overload and surge Capacity and maximum economy 
in maintenance. 

There are over 600 Variac models and assemblies to suit virtually 
every possible requirement, ranging from small units for laboratory 
or instrument use to large ganged assemblies for high power 
3-phase operation. The range includes low-voltage, high-frequency, 
dual-output and Narrow-range types, open, covered, portable, 
metalclad and. oil-immersed constructions, plus many special 
models. This is the largest range of variable transformers available 
today. 

The technical superiority and dependability of Variac are the result 
of over 30 years of development and refinement since the introduc- 


tion of the first Variac models —the original variable transformers, 
*’Variac’ and ‘Duratrak’ are registered trade marks 


Write for comprehensive catalogue to Publicity Department, Hoddesdon 


CLAUDE LYONS LTD 


OcToser, 1964 


Variac 


REGD 


the original and best 
variable transformers 


Variacs are made in England by The Zenith Electric Co. Ltd. London, 
and exclusively distributed in the U.K. Eire and British Colonies by 
Claude Lyons Ltd. 


Valley Works, Hoddesdon, Herts Hoddesdon 4541 Telex 22724 
76 Old Hall Street, Liverpool3 MARitime 1761 Telex 62187 


CL.45 
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Save Money 


building any model 


S$ — 33 
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6-W.STEREO AMPLIFIER KIT. Mode! S-33. 
3 w. per chan., 0.3% dist. at 2.5 w/chnl., 20 dB 
N.F.B. Inputs for Radio (or Tape) and Gram., 
Stereo or Monaural, ganged controls. Sen. 200 mV. 


Rit’... £13: 7 Assembled... £18 18 0 
6-W. HI-Fi STEREO AMPLIFIER KIT. 
Model S-33H. An inexpensive stereo/mono 


amplifier with high sensitivity for lightweight 
miniature ceramic pick-ups (e.g. Decca Deram). 
Kit... £15 17 6 ‘Assembled... £21 7 


5-W. HI-Fi MONO AMPLIFIER KIT. Model 
MA-5. A mono amplifier based on the S-33. 
Separate bass and treble controls, gram and radio 
inputs. Suitable for most crystal pick-ups. 

Kit... €10 19 Assembled... £15 10 0 


HI-FI STEREO AMPLIFIER KIT. Model S-99. 
18 w. output. Ganged controls. Stereo/Monaural 
' gram., radio and tape recorder inputs. Push- 
button selection. Grey metal cabinet. 

Kit ... £27 19 Assembled ... £37 19 6 


HI-FI SINGLE CHANNEL AMPLIFIER KIT. 
Model MA-12. 10 w. output, wide freq. range. 
Kit... £11 18 0 Assembled ... £15 18 0 


MONO CONTROL UNIT KIT. Model 


UMC-I. For use with MA-12 or similar amp. 
Output 0.25 v. : 
Kit... £8 12 6 Assembled ... £13 12 6 


STEREO CONTROL UNIT KIT. Model 
USC-I. Push-button selection accurately matched 
ganged controls to + | dB. Accepts inputs from 
tape heads and any stereo or mono pick-ups. 

Kit... £19 10 Assembled... £26 10 0 


**GLOUCESTER” HI-FI CABINET KIT. 
Mk. | houses Record Player, F.M. Tuner, Stereo 
~ Amplifier, records, etc. Mk. Il will house a Tape 
Deck, in addition.. 463in. long, 30in. high, 2lin. 
deep. ‘‘ In the white ’’ for finish to personal taste. 
Mk. I Kit... £17 3 6 Mk. ll Kit... £18 10 0 


* COTSWOLD ” HI-Fi SPEAKER SYSTEM 
KIT.  Acoustically designed enclosure ‘‘in the 
white. "’ 26in. x 23in. x 143in. Complete with 12in. 
bass speaker with 2in. speech coil, elliptical middle 
speaker, pressure unit to cover the full frequency 
range of 30-20,000 c/s. Cross over unit, level 
control, etc. 

WG ieteere areas choses’ eos scoveseadue sine 


** COTSWOLD MFS”’ SPEAKER SYSTEM 
KIT. Based on the standard Cotswold. Only 
36in. high, 164in. wide, I4in. deep. For those 
requiring best results in small rooms. 

WC aoe ees rci ie cezsnisbececsssmonccw savers £23 4 0 


HI-Fl SPEAKER SYSTEM KIT. Model 
SSU-I. Ducted-port bass reflex cabinet ‘* in the 


white.’ Two speakers. 
RRO VICN OES) se <a cease anh vencedsccndvesse £11 12 0 
Kit (Without legs) .............ceeceeeeees £10 17 6 


ELECTRONIC WORKSHOP KIT. Model 
EW-I. 20 exciting experiments can be made. 
Special solderless connections. 

Kit £7 13 6 
NEW! TV ALIGNMENT GENERATOR KIT. 
Model HFW-I. Covers 3.5 to 220 Mc/s. 

Kic ... £30 15 Assembled ... £44 10 0 


MULTIMETER KIT. Model MM-IU. Ranges 
0-1.5 V. to 1,500 V. A.C. and D.C.; 150uA. to 
15 A. D.C.; 0.20 to 20MQ2. 44in. 50uA. meter. 
Kit... £12 18 0 Assembled :.. £18 11 6 


Pee eee ee ee meee tenes nnnaebes rere eerereeeenee 


RESISTANCE - CAPACITANCE BRIDGE 
KIT. Model C-3U. Measures cap. 10 pF. to 
1,000..F. Power factor and res. 100Q to 5MQ. 


Test voltages 5-450 V. With safety switch. 
Kit... £10 10 0 Assembled ... £16 0 0 


AUDIO SIGNAL GENERATOR KIT. Model 
AG-9U. 10 c/s to 100 kc/s., switch selected. 
10 V. sine wave output metered in volts and dB’s. 
Kit... £22 10 0 Assembled ... £30 10 0 


@ Deferred Terms available on all orders above £10. @ Prices include free delivery in U.K. 


> + + + + + + + + + + + + + + + + + + + Fa 


DAYSTROM 


DEPT. W.W.10, GLOUCESTER, ENGLAND | 
A subsidiary of the Weston Instruments Group, Manufacturers of the 


WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 
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AUDIO SINE-SQUARE WAVE GENERA- 
TOR KIT. Model AO-IU. Covers 20 ¢/s. to 


150 ke/s. in four ranges. Size 94in. x 64in. x Sin. 
Kit... £14 15 0 Assembled... £21 5 0 
5° Flat-face GENERAL PURPOSE OSCIL- 
LOSCOPE KIT Model 10-12U. “Y”’ sensi- 
tivity 10 m.V. r.m.s. per c.m. at | kc/s., Bandwidth 
3 c/s to 4.5 Mc/s. T/B 10 c/s to 500 kc/s in 5 steps. 
Kit... £32 12 6 Assembled ... £41 10 0 
DE-LU XE LARGE-SCALE VVM KIT. Model 
IM-13U. Measures a.c. and d.c. volts 0.1-1,500 V. 
in 7 ranges. Res. to 1,000 MQ) in 7 ranges. 6in. 
precision meter. Modern styling. 

Kit... £18 18 0 Assembled ... £26 18 © 
VALVE VOLTMETER KIT. Model V-7A. 
7 voltage ranges d.c. volts to 1,500 a.c. to 1,500 
r.m.s. and 4,000 peak to peak. Res. 0.10 to 
1,000 MQ with int. battery. D.C. input res. is 
11 MQ and dB measurement has centre-Zero scale. 
Complete with prods, leads and battery. 

Kit... £13 18 6 Assembled ... £19 18 6 


R.F. PROBE KIT. Model 309-CU. For use 
with Model V-7A. 

IUDs sc scscceah oot pChbusesd envacosecacoseace sees £1 13 6 
HIGH VOLTAGE PROBE KIT. Model 
~ HV-336. For use with Model V-7A. 

KLE aoren ec cecaceeten doce neocon Siusceiveenecweus £2 19 6 
22in. SERVICE ’SCOPE KIT. Mode! OS-I. 


Light compact, portable for service engineers. 
Kit... £21 18 0 Assembled ... £29 8 0 
OSCILLOSCOPE TRACE DOUBLER KIT. 
Model S-3U. 

Kic... £12 18 0 Assembled... £18 10 0 
R.F. SIGNAL GENERATOR KIT. Model 
RF-1U. Provides extended freq. cov. on six 
bands from 100 kc/s.-100 Mc/s. on fund. and up to 
200 Mc/s. on cal. harmonics. 
Kites ci 300 Assembled... £19 18 0 
STABILISED POWER PACK KIT. Models 
MSP-IM and MSP-IW. Input 200-250 v., 40- 
60 c/s. A.C., fully fused. Outputs: H.T. 200-410V. 
D.C, at 20-225 mA. in 3 switched ranges. 
MSP-IM (with mecers) 


Kit ... £36 12 Assembled ... £43 12 6 
MSP-IW (less meters) 
Kit... £29 17 6 Assembled ... £36 17 6 


VALVE MILLIVOLTMETER KIT. Model 
AV-3U._ | mV. to 300 V. A.C. 10 c/s to 400 kc/s. 
Kic... £16 10 0 Assembled... £22 18 0 
GRID-DIP METER KIT. Model GDIU. 
Functions as oscillator or absorption wave meter. 
Continuous freq. cov. from 1.8 Mc/s. to 230 Mc/s. 
Kit... £10 19 Assembled ... £13 19 6 
Additional Plug-in Coils Model 
coverage down to 350 ke/s. ............ 17 
DECADE RESISTANCE BOX KIT. Model 
DR-IU. Range I-99,999Q in 1Q steps: Ceramic 
switches. Current rating from 500 mA. to 5 mA. 
Kic... £10 8 O Assembled... £14 8 0 
DECADE CAPACITOR KIT. ‘Model DC-I- 
Covers 100uuF to 0.1 1}uF in 100upuF steps. 
Kit... £7 5 0 Assembled... £10 8 0 
PUBLIC ADDRESS AMPLIFIER KIT. Model 
PA-I. A multi-purpose unit suitable for vocal 
and instrumental groups. 50 watt output 
4 inputs for guitars, mics., etc., two heavy duty 
speakers, magic eye vol. indicator, variable 
tremolo, elegant cabinet. Legs 17/6 extra. 
Kic... £54 15 0 Assembled ... £74 0 0 


INTERNATIONAL MAIL ORDER SCHEME 


covering the American Heathkit range of 
250 models. 


Direct from U.S.A. to your U.K. address. 
Illustrated American catalogue and _ full 
details can be obtained from us for 1I/- post 
paid. 8 


| Sr eee | 


a 
a 


LTD. ! 


NAME 
| (Block Capitals) 


ADDRESS 
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F.M. Tuner 


Seraraaacaaed 


GENERAL COVERAGE COMMUNICA- 


wr 


TIONS RECEIVER KIT. Model RG-I. Freq. 
cov. from 600 kc/s. to 1.5 Mc/s. and 1.7 Mc/s. to 
32 Mc/s. in 6 switched bands. Many features 
include: Half-lattice crystal filter. 
Kit... £39 16 0 Assembled ... £53 0 90 


AMATEUR BANDS~ RECEIVER. KIT. 
Aen RA-I. 10-160 m.  Half-lattice crystal 
ilter. 


[ Switched USB, LSB for SSB. 

Kit... £39 6 6 Assembled ... £52 10 0 
a MULTIPLIER KIT. Model QPM-I, For 
use with communications receivers to provide 
both additional selectivity and signal rejection. 
Model QPM-1! for 470 ke/s. IF. 

Model QPM-1I6 for 1.6 Mc/s. IF. 

Kit Either Model 
Assent bled (cst csdscc.5 <omeaeuses, See £12 14 0 


‘““MOHICAN” GENERAL COVERAGE 
RECEIVER KIT. Model GC-IU. Fully tran- 
sistorised. Freq. cov. 580 kc/s. to 30 Mc/s. in five 
bands. Electrical band spread on five additional 
bands covers amateur freq. from 80-10 m., B.F.O. 
tuning and Zener diode stabiliser. 

Kit... £37 17 6 Assembled ... £45 17 6 
AMATEUR TRANSMITTER KIT. Model 
DX-100U. 150 w. D.C. input. Covers all 
amateur bands from 160-10 m. Self contained. 
Kit... £79 10 0 Assembled ...£104 15 0 
AMATEUR TRANSMITTER KIT. Model 
DX-40U. From 80-10 m.. Crystal controlled. 
Power input 75 w. C.W. 60 w. peak controlled 
carrier phone. Output 40 w. to aerial. 

Kit... £33.19 0 Assembled... £45 3 0 
SINGLE SIDEBAND ADAPTER KIT. Model 
SB-10U. _May be used with most A.M. trans- 
mitters with certain provisions. 

Kit... £39 5 0 Assembled ... £54 18 0 
VARIABLE FREQUENCY OSCILLATOR 
KIT. Model VF-IU. Calibrated 160-10 m. 
fundamentals on 160 and 40 m. 
Kit... £10 17 6 Assembled... £15 19 6 
“OXFORD” DUAL-WAVE LUXURY 
TRANSISTOR PORTABLE RADIO KIT. 
Model UXR-2. Ideal as a domestic, or 
personal receiver. Kithacenesc £14 18 0 


4-WAVE TRANSISTORISED PORTABLE 
KIT. Model RSW-I. 7 Transistors and three 
diodes. For Short and Medium wavebands (200- 
550, 90-200, 20-40 and I1I-16 m.) in solid leather 
case, retractable whip aerial Kit... £19 17 6 


TRANSISTOR PORTABLE RADIO KIT. 
Model UXR-I. Pre-aligned I.F. transformers 
printed circuit and a 7 x 4in. high-flux speaker. 
Real hide case. Kit £12 11 0 
A.M./F.M. TUNER KIT. Tuning range 88-108 
Mc/s. (F.M.) 16-50, 200-550, 900-2,000 m. A.M. 
Available in two units sold separately. Tuning 
Heart Model AFM-T1 £4/13/6 inc. P.T. 1.F. amplifier 
and Power Unit (AFM-Al). Complete with metal 
cabinet and valves £21 16 6. 

Total Kit... £26 10 0 


HI-FI F.M. TUNER KIT. Tuning range 88-108 
Mc/s. Available in two units sold separately as 
follows: Tuner Unit (FMT-4U) with 10.7 Mc/s. 
1.F. output £2 15 0 inc, P.T. I.F. Amplifier and 
Power Supply (FMA-4U). Complete with case 
and valves £13 3 0. 

Total Kit £15 18 0 


TRANSISTOR INTERCOM KITS. Models 
X1-1U and XIR-1U. Ideal for home or business 
use, Up to five Remote Stations operated with 
each Master. Units housed in mahogany veneered 
cabinets. 9V. battery operated. 

XI-1U (Master) 
Kit... £10 19 6 Assembled... £16 19 6 
XIR-1U (Remote) 

Kit... £4 7 6 Assembled... £5 16 0 
TELEPHONE AMPLIFIER KIT. Model 
TTA-I. Transistor circuit. Built-in speaker. 
Kitho be 6 Assembled... £11 15 0 


£8 10 0 
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@ All models available assembled. 
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The completely predictable performance of this 
Gglass-dielectric capacitor, hermetically, sealed into 
its solid glass body, makes CYFM the most stable 
and reliable component available. 


gives capacitor 
@ Range 0-5 to 10,000 pF 


M V.W. 300V & 500V at—55°C to 125°C reliability 
@ Life: After 2000 hrs at 125°C and 50% overload 
on rated voltage, capacitance change is less -than 
0-5 % at 1Mc or 1kc. I.R. is 10’ ohms. Dissipation 
factor 0-007 


ELECTROSIL LIMITED 


Pallion, Sunderland, Co. Durham 
Telephone; SUNDERLAND 71557. Telex 53273 


—clearly the best Aa 
Capacitors 
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Special arrangements with Rank Electronic Tubes make it possible for us to give a 
rapid delivery from stock. This service is backed by the technical resources of a 
company with over thirty years’ experience in the manufacture of standard and 


special photosensitive devices. : 


OUR LIST CONTAINS EQUIVALENTS TO OVER 150 
SPECIFIC TYPES COMMONLY USED IN INDUSTRY 


PINNACLE ELECTRONICS LIMITED 
ACHILLES STREET, NEW CROSS, LONDON, S.E.14. Tel: TIDeway 7285 
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Precision built radio components are an im- 
portant contribution to the radio and 
communications industry. Be sure of the best 
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feront parvenir une réponse. Il est nécessaire 
d’affranchir les cartes postées de |’étranger. 
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drive for tuning U.H.F. TV, Jackson Brothers (London) 
Ltd. have developed a dual ratio version of their well- 
known Ball Drive. (For this—and a thousand and one 
other jobs). 

One Coaxial shaft provides vernier action 36-1 slow, 
6-1 fast drive. 

Only ifin. long = 1}in. diameter (excluding shaft) tin. 
shaft (or 6 mm. to special order). Flange fixing for 
pointer optional. 

Dual Ratio Ball Drive No. 4511 DR (with Flange 
4511 DRF). 
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Weitere Einzelheiten iiber irgendwelche Artikel, die 
auf redaktionellen oder Anzeigenseiten erscheinen 
erhalten Sie, indem Sie eine oder mehrere der 
beigefiigten Karten ausfiillen und die Kennummer(n) 
angeben. Ihre Anfrage wird an den Hersteller weiter 
geleitet, und Sie werden dann direkt von ihm héren. 
Karten, die im Ausland aufgegeben werden, mussen 
frankiert werden. 
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@Siliconed Ceramic Insulation. 
Soldered and silver plated 
Brass Wane Packs. z 
@ Beryllium Copper Rotor Spring 
Capacities available:— : 
2.55 pF min. 5 pF swing 


ei .4in.). 
- a = ee pF swing 
eight .5in.). 
3 pF. min. 11.5 pF. swing 
(Height .58in.). ; 
@ Temperature Coefficient: — +50 p.p.m. per deg. C. 
gEnd Area jin. square. At Gap .0075in. 
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mente. Le schede dall’estero devono essere regolar- 
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DEPT. W.W. KINGSWAY-WADDON, enviadas desde el extranjero requieren franqueo. ) WORE AINGIB.c.\osusivs ages} shi dp ai chun). cyansenep vo Uecgeanban anes Pesci thea ARIE, vos cacxas ate Coscautovitt 

CROYDON, SURREY. SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS Name of Firtt...c...cccsccescsssesseeseeseeseecseeaeesecneeeseesseesasseeesenseenseenseesseeseceseensenseesaengs 

Phone: Croydon 2754-5 Gram: Walfilco, Souphone' Londen RAPA Yeayeaavidys seuchoephicioubeucs gh seh exkdy askug ha ubitecevebi une ak cReeaeeoRAN GG UE AAS pO RaIaNAS 4a Awe 
A* 


FECERGOR VESEY LAME AP RECA EUVCMS CMS T FEN ERE ESTER ENADEES TC ULOE SS CEES S CNS A SESS ENESA SARS SLs See we ete oe. eas Pin 
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CONSTANT VOLTAGE TRANSFORMERS 


There are VOLSTAT Constant Voltage Transformers from 15W to 10kW 
rating (and others to special design) to keep your equipment operating in 
the factory or in the field no matter how the voltage supply is fluctuating. 
Stabilisation to + 1% is continuous and automatic from no load to full 
load, for supply variations of + 15%. VOLSTATS are used throughout 
the world in a variety of equipments such as: 

Measuring Instruments, Hospital Equipment, Control and Computing 
Installations, Photographic and Photometric Devices. 

VOLSTAT types CVN and CVS have all the advantages of the CVT range 
with, in addition, reduced harmonic distortion limited to less than 5%. 
If fluctuating voltage affects your production or your products a VOLSTAT 
is the answer. For further technical details please write to 


ADVANCE ELECTRONICS LIMITED 


VOLSTAT DIVISION 


ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
13W W—005 FOR FURTHER DETAILS, 
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A compact instrument with 
flexible facilities for the 
measurement and compar- 
ison of Q, C Z and L be- 
tween 100 Kc/s and 100 Mc/s. 
The provision of % Q and 
Delta C, controls together 
with lockable condenser and 
oscillator dials, make it an 
attractive comparator for 
use in the production line in 
addition to its more usual 
laboratory use. Inductive 
injection maintains ‘‘Q”’ acc- 
uracy to the limit of the 
frequency range and since 
the ““Q”” measurement is by 
an A.C. valve voltmeter 
provision for “zero setting” 
is unnecessary, 


Q METER T2 


FEATURES . 


s FREQUENCY RANGE 100 ke/s TO 100 Mc/s 
sk Q RANGES 10 TO 100 AND 100 TO 400 

s& VARIABLE CAPACITOR 40 pf TO 580 pf 

sk FREQUENCY ACCURACY + 1% 

NETT PRICE IN U.K. £90 


KDBVANCE ELECTRONICS LIMITED 


INSTRUMENT DIVISION 
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TEL: HAINAULT 4444 
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BEEBE Digital counters 


combine versatility | 
with economy 


Racal SA.550 100 Mc/s 
Digital! Frequency Meter 


Direct Frequency Measurements 
from signal levels as low as 100 mV 
are possible without tuning or inter- 
polation. Measurement capability 
can be extended by the use of the 
active probe unit type SA.544. 


0) All Solid-State Design 

LD 8 Digit Inline Display 

1 0-55°C. operating Ambient 
O D.C. Logic Switching 

CO) Digital Printout Facilities 

© Internal or External Standard 


The SA.540 Universal Counter 
Timer illustrated below is for time, 
period and frequency measurement 
up to. 11 Me/s. 


SA.550 N.A.T.O. Codification 6625-99-971-8519§ 


Write for fuller details to # P 
Racal Instruments Ltd., 
Dukes Ride Crowthorne, Berks. 
“annua Tel: Crowthorne 2272/3 or 
Bracknell 941 Telex 


RIJA64 
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For the same STPy of manoeuvre 
in design 


The knowledge and experience of 
our advisory department is always at 
your disposal. Ask for an engineer 
representative to call. 


Write to 
Debt. W. for 
technical handbook. 


[MMBUSTRIAL DIVISIO 


Os. a y Third Avenue, Denbigh Road, Bletchley, Bucks. 
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A modern monitor by 
Thorn Electronics 


A new range of Television picture monitors 
19” (Type VM6GO6) and 23’ (Type VM6O8) 
110° picture tube with bonded faceplate 
Greater screen corner area 

shallow cabinet 

no separate implosion guard 


ee Ei + Automatic or manua) 405/525/625 line standard selection 
[J 2) + Remote control of brightness, contrast, and standards selection — remote selection of 
— | two alternative video inputs also available 
+ High picture brightness with stabilised E.H.T. and 8 Mc/s. video bandwidth 3 
worastl + Picture centering controls on front panel 
a. Single standard and non-automatic three standard model also available 


THORN puts electronics to work 


Dojiuul | SOlUOMON/4 UIOUL 


Ll 
ork “Og 
eS 
THORN ELECTRONICS LIMITED a 
Wellington Crescent, New Malden, Surrey, MALden 8704 = 
= 
A MEMBER OF THE THORN ELECTRICAL INDUSTRIES GROUP OF COMPANIES °° 


TE20 
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The 


: 


page 


Following on from our last advertisement, 
in which we talked about our rectangular 
instruments, we take this opportunity to 
give details of our Model 701, the smallest 
in the range, which is eminently suited to 
portable applications. 


Self-contained ranges of this and all other 
Ernest Turner instruments are listed in 
Catalogue 85/25, available on request. 


OUTLINE DIMENSIONS —MODEL 701 


=. 4- BBAK3e" FIXING STUDS 2.- ABA TERMINALS 
| FITTED WITH CUP WASHER, FITTED WITH 2 LOCKNUTS 
SPRING WASHER & NUT & 3 WASHERS 


1-455" 1-312" 


areas oe 


MOULDED BOSS -187'DIA. 
PROJECTING -04" 


PANEL DRILLING 1-437” DIA. 
TO TAKE BODY OF INSTRUMENT 


ERNEST TURNER 


ELECTRICAL INSTRUMENTS LTD 


CHILTERN WORKS ° HIGH WYCOMBE 
BUCKINGHAMSHIRE ° ENGLAND 


Tel: High Wycombe | 301 
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contact AEI 


Complete standard range available promptly. 


P.0. 3000 TYPE RELAY 


The AEI 11,000 type relay has long been standardised by 

the British Post Office as their 3000 type. Four basic contact 

actions: make, break, changeover and make-before-break. 

40,000 combinations of springset arrangements. 

Coils suitable for d.c. from 0.1V to 250V. 

Contact materials: silver, platinum, or sintered 

Silver-nickel. 

Ratings at 250V d.c. 0.3A, 0.5A or (with spark quench) 2.5A 
a.c. 0.6A, 1.0A or 5A, 


COMB RELAY 


Extra-long-life development of the 11,000 type. Springs 
lifted by comb made of synthetic-resin-bonded papers 
instead of the usual ‘‘Keramot’’ studs. Among other 
improvements is a mechanical life of 100,000,000 
operations. Silver or platinum contacts and up to 
10-make or 10-break actions. 


THERMAL RELAYS 


Thermally operated bi-metal strip relay for circuits 
requiring longer time delays than possible with slugged 
relays. Operate delay: 5 to 35 secs; release approx. 20 secs. 
Temperature-compensated within —40°C and + 70°C range. 
Available fully tropicalised. D.C. Rating: 1A 50V; 

0.3A 250V. A.C. Rating: 0.6A 250V. Contacts: One 
changeover, platinum. 


Associated Electrical Industries Ltd 
Telephone Apparatus Department 


Telecommunications Division 
Woolwich London SE18 
Woolwich 2020 Ext 621 TASI3 
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FOR PRECISE SELECTION 
_ AND HIGH STABILITY CONTROL 
OF FREQUENCY 


CATHODEON 


ce 


CRYSTAL UNITS - CRYSTAL OVENS - BAND-PASS CRYSTAL FILTERS 
CATHODEON CRYSTALS LIMITED 


LINTON - CAMBRIDGE - TELEPHONE: LINTON 501 - TELEX:81212 - CABLES: “QUARTZ” CAMBRIDGE 


AUSTRIA : WERKSVERTRETUNG HANS KOCOUREK, LINKE WIENZEILE 56, VIENNA 6. BELGIUM : PYE TELECOMMUNICATIONS S.A.B., 127 RUE EDOUARD FAES, JETTE. BRUSSELS 5. DENMARK = OSKAR PADE, 4, INGERSVEJ. 
CHARLOTTENLUND, COPENHAGEN. FINLAND : OY HEDENGREN Ab, LONNROTSGATAN 18, HELSINKI FRANCE: COMPAGNIE CONTINENTALE DES COMPTEURS, 17, RUE D'ASTORG, PARIS 68. WEST GERMANY : INOUSTRIA, 
M, OBERLANDER 1.G.m.b,H. & CO. K.G., WIEDERHOLDSTRASSE 10/2, 7 STUTTGART N. HOLLAND : VANANDEL N.V., NIEUW MATHENESSERSTRAAT 33, ROTTERDAN-N, NORWAY : J. M. FEIRING A/S, LILLETORVET, 1, OSLO, 


PORTUGAL : TURBOMA®, LARGO DO MASTRO 29, 2°, LISBON. SWEDEN : GUNNAR WIKLUNO AKTIEBOLAG, KUNGSGATAN 28, STOCKHOLM C. SWITZERLAND : TRONICAIR $.A., RAMPE DE LA TREILLE 3, CASE POSTALE 222 
GENEVA, 
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Every organisation has its Keymen: those executives 
whose advice and specialised knowledge is essential 
at moments of decision. 


And such moments constantly occur. If you—as a 
Keyman—are unobtainable at any time, the delay can 
be frustrating and even costly. 

Multitone’s Pocket Paging system overcomes this 
problem. It gives a Keyman complete mobility be- 
cause wherever he is—even miles away!—he can be 
reached in seconds. 


Multitone’s Instant Communication systems are sav- 
ing time, money (and tempers!) for progressive com- 
panies throughout the world. They can do the same 
for you: the brochure ‘‘Instant Communication”’ tells 
you how. Instruct your secretary to send for your 
copy today. 


Multitone 


leaders in instant communication 
Pocket Paging and Sinus Loudspeaking Telephone System 


Please send me the free brochure on ‘Instant Communication’, 


MULTITONE ELECTRIC CO. LTD., 
12-20 Underwood Street, London N.1. 
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The immediate, unerring response to the controls of a 
Brenell tape recorder only goes to emphasise the 
precision engineering and clever electronics which are 
built into each machine. ; sues 


Record and¥playback performances are as impeccable 
as the following specification conveys :— 


MARK 5 Series 2 


4 record/playback speeds, 1Z, 33, 7 and 15 ips @ frequency correc- 
tion at all speeds @ 3 independent motors (capstan motor-hysteresis 
synchronous) @ exceptionally low ‘‘ wow and flutter’ content @ 
double gapped ferrite erase head to minimise erase noise @ narrow 
gapped record/playback head for extended frequency response @ 
pause control @ superimpose control @ recording level indicator 
(meter available) @ up to 8tin: dia. reels (Mark 510 Series 2— 
103in. dia. N.A.B. and standard reels) @ fast rewind (1,200ft. in 
45 secs.) @ digital rev. counter. 


For full details of the complete range of mono and stereo models write 
to the sole manufacturer :— = 


prints 2 BRENELL ENGINEERING CO. LTD. 
VOLE, OUR NEW 231/5 Liverpool Road, London, N.|I 
ADDRESS Telephone : NORth 8271 (5 lines) 


GD 814 
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and Now- 


a Fully T ransistorised | 
Walkie-Talkie! 


Bantam 


TWO-WAY RADIOTELEPHONE 


Once again in 

the tradition of 
the outstanding. 

Cambridge and 
Vanguard Radio- 

telephones, Pye 
have produced the 

Bantam, a brilliant 

fully transistorised 
Wa Talkie. 


fi Fully transistorised Transmitter and Receiver 

i Long endurance with Rechargeable or Dry Batteries Hi Crystal Filter selectivity 
EB Reliability and accessibility of components Very high performance Receiver — 
i Lightweight 4 Ibs. (1.82 kg.) i Frequency Band 25-174 Mc/s. i Weatherproof 
fi Approved by G.P.O. to spec. W6345 


Tel: TEVERSHAM 3131 


PYE TELECOMMUNICATIONS LTD. camerinceE, ENGLAND - Telex No. 1166 
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‘The world's most competitive Single 
Sideband Radiotelephone—the SSB 
125 is suitable for fixed or mobile 
operation and is the most economic 
equipment for long distance com- 
munication available today. 


Features 


@ 125 watts p.e.p. output 
HE 4 switched channels 
@ Transistor DC or AC power pack 


i Crystal filter selection of side- 
bands 


-PYE TELECOMMUNICATIONS LTD. 


CAMBRIDGE : ENGLAND 
— Telephone: Teversham 3131 
13W W—032 FOR FURTHER DETAILS. 
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Marconi Instruments 2OOOQ Series 
Signal Generators 
Oscillators and Attenuators 


HIGH FIDELITY OF SIGNAL 
SOURCE TYRE TE. 2006 


Frequency Range: 20 c/s to 20 kc/s in 6 bands. 
Accuracy better than +19%-40.2 c/s. Unmoni- 
tored Output: At least + 15 dBm into 600Q, 
or 8.5 V on open circuit. Attenuation at least 
40 dB, continuously variable. Frequency 
response within --0.4 dB. Monitored Output: 
Up to 4.36 V reference level in 2 ranges. 
Attenuator range 0 to 111 dBand 00. Accuracy 
+1% of dB reading. Impedance 600 Q unbal- 
anced or 600, 150 and 75 Q balanced and 
centre-tapped. Frequency response +0.2 dB. 
Distortion: Less than 0.05% between 63 c/s and 
6.3 kc/s direct: less than 0.194 over remainder 
of range or via transformer. PRICE: £240 


MF SIGNAL SOURCE 
TYPE AE 2001 


Frequency Range: 30 c/s to 550 kc/s in 5 bands. Accuracy 
+3%. Unmonitored Output: At least + 3 dBm into 600 Q, | TF 9000 
continuously variable control. Frequency response + 0.5 dB. 
Monitored Output: Up to at least I.! V reference level. 
‘Attenuator range 0 to ||! dB or I7 to 128 dB in 0.1 dB steps. 
Accuracy +1% of dB reading. Impedance: 600 or 75 Q 
unbalanced. Frequency response -+-0.2 dB between 30 c/s and 
20 kc/s, +1 dB between 30 c/s and 550 kc/s with constant 
reference level. Distortion: Less than 0.59% at 0 dBm, less 
than 0.75% at ++ 3 dBm below 30 kc/s and generally less than 
1% above 30 kc/s. “PRICE: £195 


LOW DISTORTION 
AF OSCILLATOR TYPE TF 2100 


Frequency Range: 20 c/s to 20 kc/s in 6 bands. Accuracy 
+1% +0.2 c/s. Output: At least + 15 dBm into 600 , or 
8.5 V on open circuit. Control: At least 40 dB of attenua- 
tion, continuously variable. Frequency Response: Within 
+0.4 dB relative to | kc/s. Distortion: Less than 0.05% 
between 63 c/s and 6.3 ke/s. Less than 0.1% elsewhere. 
Hum: Below — 80 dB relative to output signal, or below 
—90 dBm. . PRICE: £140 


MF OSCILLATOR TYPE TF 2101 


Frequency Range: 30 c/s to 550 kc/s in 5 bands. Accuracy 
+3%. Output: At least +3 dBm (1.1 V) into 600 Q. Con- 
tinuously variable output control. Frequency Response: 
+0.5 dB relative to | kc/s. Distortion: Less than 0.5% at 
0 dBm and 0.75% at +3 dBm below 30 kc/s. Generally less 
than 1% above 30 kc/s. Hum: Below — 70 dBm using 50 c/s 
supply. PRICE: £95 


TF 2101 
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AF MONITORED ATTENUATOR iy eo e160 


Incorporates a high quality transformer so that balanced, centre-tapped, floating or 
unbalanced outputs can be obtained. Impedance: (Input) 600 Q unbalanced 
(Output) 600 © unbalanced, 600, 150 and 75 Q balanced. Frequency Range: 
(Unbalanced) d.c. to 550 kc/s. (Balanced) 20 c/s to 20 kc/s. Attenuation: 0 to III dB 
in 0.1 dB steps and cO. Minimum attenuation less than 0.01 dB. Accuracy: (Unbal- 
anced) --1% of dB setting at d.c., +2% of dB setting at 550 kc/s. (Balanced) +1% of 
dB setting between 20 c/s and 20 kc/s. Maximum Input: +30 dBm or | W or 25 V 
into 600 2. Voltmeter Ranges: 1.5, 5, 15 and 25 V f.s.d. Output Frequency 
Response with constant input voltmeter reading: Within --0.2 dB between 20 c/s 
and 20 ke/s, within -+-1 dB between 20 c/s and 550 kc/s. PRICE: £100 


MF MONITORED ATTENUATOR TYPE TF 2161 


Impedance: (Input) 600 2 unbalanced. (Output) 600 and 75 Q unbalanced. 
Frequency Range: d.c. to 550 kc/s. Attenuation: 0 to |11 dB in 0.1 dB steps and 
CO (600 2 output), 17 to 128 dB in 0.1 dB stepsand 00 (75 Q output). Minimum attenu- 
ation: Less than 0.01 dB (600 © output), 17 dB -+-0.2 dB (75 Q output). Accuracy: 


+I% of dB setting at d.c., +2% of dB setting at 550 kc/s. Maximum Input: -+-30 


dBm or IW or 25 V into 600 2. Voltmeter Ranges: 1.5, 5, 15 and 25 Vf.s.d. Output 
Frequency Response with constant input voltmeter reading: Within --0.2 dB 


between 20 c/s and 20 kc/s. Within --I dB between 20 c/s and 550 kc/s. PRICE: £100 


MF ATTENUATOR TYPE. TF 2162 


Impedance: (Input) 600 2 unbalanced. (Output) 600 Q unbalanced. Frequency 
Range: d.c. to | Mc/s. Attenuation: 0 to I11 dB in 0.1 dB steps and 00. Minimum 
attenuation less than 0.01 dB. Accuracy: +1% of dB setting at d.c. +2% of dB 
setting at | Mc/s. Maximum Input: +30 dBm or | Wor 25 V into 600 Q. PRICE: £45 


SOLID STATE MF/HF 
AM SIGNAL GENERATOR 


TYPE TF 2002 


Carrier Frequency: 10 kc/s to 72 Mc/s in 8 
ranges. Fine Tuning: Discrimination of 3 
order of 0.005% of carrier. Crystal Cali- 
bration: | Mc/s, 100 kc/s and 10 kc/s. Also 
| kc/s check points. Output: 0.2 pV to2 V 
e.m.f. 50 2 BNC connector... Amplitude 
Modulation: Up to 100% depth. Internal 
oscillator 20 c/s to 20 kc/s. Power Require- 


31 


TF 2160 


Rack-mounting versions of the instruments 
described in this advertisement can be supplied. 


MARCONI 
INSTRUMENTS 


Please ask for full technical particulars of these instruments. Address 


ments: AC mains (15 W) or 24 V battery. your enquiries to Marconi Instruments Limited at your nearest office: 


Dimensions: |! x 18x 14 in. Weight: 50 Ib. Area Sales Offices: 


English Electric House, Strand, London, W.C.2. Tel: COVent Garden [234 
40 Whiteladies Road, Bristol 8. Tel: Bristol 39639. 
23/25 Station Square, Harrogate. Tel: Harrogate 67454. 


Head Office—Home and Export Sales: 
St. Albans, Herts., England. Tel: St. Albans 59292 
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WHAT WE KNOW ABOUT 
WIDE TEMPERATURE 
RANGE CAPACITORS 
WOULD STRETCH FROM 
HERE T0 HERE... 


_leaders in capacitor development for more than fifty years 


DUBILIER CONDENSER COMPANY (1925) ETD: 
Ducon Works, Victoria Road, North Acton, London. W3. 
ACOrn 8671 (6 lines) 


In temperatures that would bring water to the boil, 
or freeze mercury in its tracks, Dubilier Nitrogo| 


~ paper dielectric capacitors still go on displaying 


their superior characteristics. 

Nitrogols pack selected kraft tissue, pure 
aluminium foil, and the finest high-dielectric 
-impregnant plus 20 years of continuous 
development into a hermetically sealed nutshell. 
Today's Nitrogols are made’in a wide range of 
ratings designed to meet the most arduous 
conditions, including the highest performance 
classification in governmenfspecifications. 


if you'd like the facts in full, simply ring us and 


say the magic word—Nitrogoi. We'll do the rest. 


BUT IT ALL GOES INTO A NITROGOL ! 
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|Feadiospares Ltd. 


FOR ELECTRONIC COMPONENTS-BY RETURN 
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NEW STANDARD CASES FROM OLSON 


Quotations gladly given or customers’ own specifications and special requirements Decente og a eee Peet Ul ecco See RE Sree een ras a ree geen eg | 


WRITE FOR FURTHER DETAILS TO:— OLSON ELECTRONIC LIMITED, 54, Myddleton Street, 


LONDON, E.C.!. Telephone: TERminus 8081 
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SUPERIOR 
ELECTRON GUNS 


FIRST CHOICE— 
THE WORLD OVER! 


Total SUPERIOR experience in engineer- 
ing, design and manufacture of electron 
guns is always one step ahead of the 
field. 


The result, SUPERIOR continues to main- 
tain =a wide margin of leadership in 
“Space Age’’ quality standards that sur- 
pass original equipment manufacturers 
and rebuilders requirements in electron 
guns for COLOR and BLACK and WHITE 
COMMERCIAL TV TUBES — INDUSTRIAL 
— MILITARY — SPECIAL PURPOSE and 
EUROPEAN tube types. 


SUPERIOR serves a world wide market— 
is ready to serve you now! Write for com- 
plete catalog of facilities and types. 


SUPERIOR has the facilities to supply 110° 
hard pin and 90° and 110° soft wire stems to 
manufacturers who assemble their own guns. 
Your inquiries are invited. 


© 1964 Superior Electronics Corp. 


J SUPERIOR ELECTRONICS 


LONDON STOCKISTS: \ 
ELECTRODE WELDING CO., LTD. Corporation 


Jubilee Works—Cobbold Road— 


Willesden, London NW 10 CLIFTON, N. J., U.S.A. / CABLE ADDRESS: ‘‘SECO” CLIFTON, N. J., U.S.A. 
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ELCOT LANE 
_ MARLBOROUGH - WILTS 


TELEPHONE 657 and 658 


Pigigea te 
UN ay 


l > UU 


WIDE BAND UHF AERIALS 
for BBC2 now and ITV2 


oe FIVE STAR QUALITY AERIALS 
LEEVERS-RICH 


the studio tape recorder with % Anodised elements for protection i 
consistent operation and easy 4c Modern plastic moulding techniques used for con- 
maintenance to save your TIME; vected reflector and parasitic elements giving longer 
compact design and mobility _ life 

to save your floor SPACE; 
competitive price and negligible 
upkeep to lower your COSTS. 
These down-to-earth practical %* Multi element reflector giving high back to front 
features AND the impeccable ratio 

LEEVERS-RICH sound quality. *& Maximum efficiency of matching by using labora- 
tory developed collector plate—without any other 
matching device 


3% Staggered spaced elements for maximum perfor- 
mance with all channel band width 


STANDARD studio recorder console 
(above) with FULL remote control. Single 
track from £640.0.0. Just one example 
froma complete range of portable, con- 


sole and rack-mounted recorders for aire Fi | Re- 
single or multi-track use, including the oe i sco ~_ Ratio tail 
NEW fully automatic version with photo- Price 
electric programming system. z 
DELIVERY —sooner than you expect for UF/H3 3-element. Head only with clamp 7.0 DB | 18.0 DB 31/6 
this class of equipment! Inquire NOW:— UF/H5 | 5-element. Head only withclamp | 8.25DB | 19.5 DB | 36/6 


UF/H7 T-element. Head only withclamp | 10.5 DB | 24.5 DB Al |= 
UF/H10 | 10-element. Head only with clamp 12.5 DB | 26.0 DB | 47/- 


LEEVERS-RICH _UF/H12 | 12-element. Head only with clamp 13.5 DB | 28.0 DB | 51/- 
UF/H14 | 14-element. Head only with clamp | 15.0 DB | 29.0 DB | 55/- 

UF/H18 | 18-element. Head only with clamp | 16.25DB | 30.0 DB | 70/- . 
UF/H22 | 22-element. Head only with clamp | 17.0 DB | 31.0 DB | 85/- °. 


SOM aOR UUM At CULL CELL a | PLEASE STATE LARGE OR SMALL CLAMP REQUIRED. 
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$s been proved in pemierenensic field trials 
‘military forces both at home and abroad”. 


RES x Over 20 watts RF Power—entirely 

Complete station weight only 35 Ibs. * 18 

\.channels and full free tuning * Phase 

d AM, on RT, and CW Battery drain only 

on aa: \* Multi-role flexibility provides manpack, 

nd station of vehicle installation * Long life rechargeable 

atteries Lightweight aerials for both ground and skywave 

* A full range of lightweight supporting equip- 

and generator, petrol engine generator, mains and 

vehicle battery powered chargers, vehicle adaptor kits for 

recmanent and temporary installation, remote controls, aerial 

yfnast weighing only 15 Ibs. * A low power 2 watt station is 
/ also available. 


BRITISH COMMUNICATIONS CORPORATION LTD. 


SOUTH WAY, EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX 
Telephone: Wembley 1212. Telegrams: BEECEECEE WEMBLEY 


BCC 30 


BRITAIN’S FIRST 
ENTIRELY 
TRANSISTORISED 
HIGH POWER 
LIGHTWEIGHT 
MILITARY 

H.F. PACKSET 


ENGLISH ELECTRIC 


T948 5-inch P.D.A. 
Mesh Tube for Wide-band 
High-speed Oscilloscopes 


mM HIGH X and Y sensitivities of 9V/cm and 
3V/cm respectively. 


mM EXCELLENT BRIGHTNESS giving high writing 
speeds and negligible distortion. 


m GOOD SENSIBILITY with small spot size. 


m UNIFORM DEFLECTION SENSITIVITY with changes 
of screen potential from 6.0 to 15kV. 


m MINIMUM deflector plate inductance and 
interplate capacitance. 


m VERY LOW background illumination. 


The English Electric high quality instrument cathode 
ray tube, T948, has been designed for precision 
wide-band high speed oscilloscope applications. 

Its special post deflection accelerator mesh and 
advanced gun design provide the many features 
essential for modern transistorized oscilloscopes, 

The T948 has a flat clear glass faceplate and an 
aluminised screen. It is available with two phosphors; 
blue green (equivalent to P31) suffixed ‘H’ and 
yellowish/green (equivalent to P2) suffixed ‘N’, Both 
phosphors have medium short persistance, 

Write for full information on the 7948,'H’ and 'N’ and other 
EEV instruments, projector, monitor and radar display tubes. 
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as he may 
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V.h.f. is no longer a luxury. With the ever increasing cost of labour and administration, 
efficient contact between the ship-owner and ship-master—between ship-master and the 
harbour authority, between pilot and tug, is now essential. With good communication, the 
work can be planned and the administration streamlined, delays, which today are so 
expensive, can be reduced and even eliminated. 


The Cossor CC2/8 is ideally suited for the relatively short range communication required. It 
fits the pocket, is fully transistorised and self-contained, requires only one hand operation 
and weighs just one pound. 


The CC2/8 is fully splashproof and designed for arduous use, complying with or exceeding 
British Post Office Specification W6346. 


COMMUNICATIONS COMPANY LIMITED 


(Subsidiary of A. C. Cossor Limited and of Raytheon Company, U.S.A.) 
THE PINNACLES, HARLOW, ESSEX. Tel: Harlow 26862 
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PRINCIPLES OF TRANSISTOR 
CIRCUITS 2ND EDITION 


Introduction to the design of amplifiers, receivers 
and other circuits 


S. W. Amos, B.Sc. (Hons.), A.MJ.E.E. 


A thoroughly revised and enlarged edition of this already 
popular book. New sections inciude a description of drift 
transistors and details of controlied rectifiers; and among 
the many new and revised figures is one of a complete 
circuit of a transistorised V.H.F. receiver. The first 
two chapters, which have been completely rewritten, deal 
with the basic properties of transistors, but the main 
emphasis of the book is on circuit design. Among topics 
discussed are the determination of such quantities as 
input resistances, stage gain, optimum load and power 
output. 


21s met BY POST 22s 210pp 125 diagrams 


PRINCIPLES OF SEMICONDUCTORS 


Introduction to the properties and applications 
of semiconducting materials 


M. G. Scroggie, B.Sc.. M.I.E.E. 


Covers the many applications of the use of semiconduct- 
ing materials and does not limit itself to the study of 
transistors. There are over 100 graphs and line drawings, 
and 12 pages of photographs illustrating the width of the 
semiconductor field. 


The introductory chapter gives a general survey of 
semiconductors and the simple theory of their peculiar 
properties. The author then discusses the action of 
typical semiconductors and of the various types of 
junctions. The final chapters give illustrations of the 
applications of semiconducting materials, examples of 
which include transistor diodes and rectifiers, tunnel and 
zenner diodes, phototransistors, solar cells, varistors and 
thermistors. 


21s net BY POST 21s IId 156pp illustrated 


from leading booksellers 


ILIFFE Books Ltd. 
DORSET HOUSE STAMFORD ST LONDON S.E.1 
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TRANSISTOR 


R.C. OSCILLATORS 
TYPES 1G150, TG150M 
TG150D & TG150DM 


PORTABLE INSTRUMENTS 


WIRELESS WORLD 35 


Continuous Frequency 
Coverage from 

1°5 c/s to 150 ke/s 
in 5 Ranges 

at Decade Intervals 
Ee ee ene eee eee 


SPECIFICATION: 


FREQUENCY 


1.5 c/s to 150 ke/s 
+3%+0.15 c/s. 


STABILITY 


<0.05% drift after 30 seconds. 
<0.3% drift for 30% 
fall of supply voltage. 
<0.05% drift per °C at | ke/s. 


DISTORTION 

<0.1% at | ke/s; 

<0.3% from 50 c/s to 15 ke/s; 
<1.5% below 50 c/s 

and above I5 kc/s. 


SINE WAVE OUTPUT 


Variable up to 2.5V 

into 600Q 

<1% variation with frequency. 
<0.5% change for 

30% fall of supply voltage. 


SQUARE WAVE 


OUTPUT 
Variable up to 2.5V. 
Rise time 1% of period +0.2us 


ATTENUATOR 
20dB, 40dB and 60dB; 6002. 


SUPPLY 


Self-contained PP9 

batteries, life 400 hours, 

or, 200/250V A.C. when Power 
Supply Unit is fitted. 


SIZE 
l0in. high x 6in. wide x 4in. deep. 


WEIGHT 
6 pounds, 


WYRE TGI50 TGI50 M TGI50 D TGI50 DM 
Output Waveforms: Sine only Sine only Sine and Square | Sine and Square | 


Output Meter: None 0-2.5V and dB | None 0-2.5V and dB 
Price with batteries: £42 £35 £45 


Mains Power Supply Unit £7.10.0 
Leather carrying case £3.19.0 


Fully detailed leaflets available on our complete range of portable instruments 


LEVELL ELECTRONICS LIMITED 


PARK ROAD, HIGH BARNET, HERTS-~~————Telephone: BARnet 5028 


13W W—045 FOR FURTHER DETAILS. Cc 


36 WIRELESS WORLD 


Electro-Magnetic 
Counters 


Series F 043 
-Continuous 


Series FA 043 
-Predetermined 


$0 MANY FEATURES that we cannot list them all in 


one advertisement. Some are mentioned below; we shall 
be happy to show you many more. 


Operation pc (4v-230v) or 
AC (12v-230v with bridge rectifier). 


High Speed counting up to 50 impulses/sec. 
Power consumption as low as 1.0 watt; max. 4.85 watts. 
Resetting manual or electrical. 


Small dimensions with constant modulus of 25mm (approx- 
4 imately 1”): 
Series F043 —50mm x 25mm 
Series FA 043 — 50 mm x 50mm 


Interchangeable connecting boxes. 


2-pole for counter coil 3-pole for contactor 
with dovetail guides for... 


ZA 


Block Assembly, horizontal and vertical, permitting... 


Quick rearrangement. of 
assembly, sequence or 
function. 


Front Plates available for 


individual panel mounting. 


‘ 


: eG oS (| 
FULLY ILLUSTRATED DATA FREE ON REQUEST 


When you think of a number — 
think of HENGSTLER! 


J. HENGSTLER CoO. Great Britain LTD. 


HIGHBRIDGE STREET WALTHAM ABBEY ESSEX 
Telephone: Waltham Cross 26166 
Broadway /JH303 
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Measurement ot 
Harmonic Distortion 


One of the most essential measurements necessary 
ina high quality audio system is that of simple harmonic 
distortion. It is impossible to do serious development 
work on anything in high quality audio without mea- 
surement of this fundamental parameter. 


RADFORD make the most advanced audio equip- 
ment in the world, and in order to do this it was 
found necessary to develop measuring instruments — 
of a superior performance than those existing. The 
Low Distortion Oscillator and Distortion Measuring 
Set were designed by audio engineers knowing the 
requirements of such apparatus in audio engineering. 


The Low Distortion Oscillator generates sine waves 
of extreme purity from 5 c/s to 250 Kc/s. The instru-’ 
ment also contains a valve millivoltmeter, a squareing 
circuit which will produce a clean 250 Kc/s square 
wave, and a switched ‘ T” [10 dB 600 ohm attenuator _ 
with facilities for continuous interpolation. The dis- 
tortion of the oscillator is less than 0.00594 at mid-_ 
band frequencies from its 600 ohm output attenuator. 
It is also capable of a very low distortion output of 
about 0.001% or below from the 10K ohm output 
position at mid-band frequencies. 


The Distortion Measuring Set is a complementary 
equipment, and is capable of measuring extremely low 
distortion content. The most sensitive range on the” 
instrument is 0.01% f.s.d. On this range it is possible — 
to get an accurate measurement of 0.002% distortion 
and an indication of the order of 0.0019, distortion. ~ 


The design of these instruments is described in 
leaflets which are available upon request. 


Prices: Low Distortion Oscillator. £95, 
Distortion Measuring Set. £75. 


RADFORD ELECTRONICS LTD. 


Ashton Vale, Estate, Bristol, 3. Tel. 662301 /2 
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gootdmeans — naturally ' 


GOODMANS INDUSTRIES LIMITED 


Axiom Works Wembley Middlesex 


A Member of the Rentaset Group 
Telephone: WEMbley 1200 


Goodmans —the leading designers and 
manufacturers of High Fidelity loudspeak- 
ers and loudspeaker systems present the 
super-slim Eleganzia Il (i//ustrated) and the 
fabulous Maxim, the world's smallest true 
High Fidelity loudspeaker system. 


Glance at the specifications—visit your 
Goodmans dealer! His demonstration will 
convince you, that whatever your sound 
requirements—the choice is: Goodmans 


naturally! 


ELEGANZIA II SPECIFICATION 

Dimensions 27” high x 20” wide x 62” deep 
Frequency range 30-15,000 c/s 
Power handling capacity... 15 watts 
Impedance 15/16 ohms 
Price: £27. 10.0. < 


MAXIM SPECIFICATION: 

DIMENSIONS nnrececnvoonons 104” high x52” wide x 7” deep 
Frequency range 
Power handling capacity.. 
IMPOdance? -rerrerrssean 
Price: £15 fe £2. 10. ba P, ‘lis 


Full details of Goodmans range of High 
Fidelity loudspeakers are given in Good-. 
mans High Fidelity Manual, together with 
interesting and informative articles. Send 
the coupon for your free copy. 


ee rer lee ere heap ee nl alge pelea 


Please send me a free copy of the 
| Goodmans High Fidelity Manual. 


Nain 0 rear iae ee me aa 
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on v MODEL C20L 235 a = : 
F : V = S _@ — 
A C a S : This is a hand that can’t be beaten. Five 


models from our tremendous range of soldering 
instruments. Superb performance. Amazingly 
compact. Developed to simplify YOUR soldering. 
Copper bits for greatest speed. 

Brochure W5 post free on request. Permatip bits for long life. May we deal you in ? 


LIGHT SOLDERING DEVELOPMENTS LTD., 2s, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589 
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) = Sensitivity at 
ou'll like the sound fi 22s, 


250 ohm tap. Ref. i 


Imw/10 dyne/cm? 
Impedances; : 
eC 50, 150 or 2502 } 


Weight: ilb 1foz # | 


it’s built for booms 


New from Electro-Voice, USA: dynamic cardioid 
model 668, one of the first microphones designed 
specially for boom use. Not an improvisation; a 
specific. 

It has a moving coil element, Acoustalloy dia- 
phragm; a versatile filter unit, built direct into the 
slender body; wide range ‘flat’ position; variable 
treble and bass response; instantly adjustable and 
foolproof; wind shield and shock isolating mount 
are standard equipment. 


FULL DETAILS ARE AVAILABLE FROM KEF. 


KEF ELECTRONICS LTD - TOVIL - MAIDSTONE - KENT - ENGLAND 
TELEPHONE: MAIDSTONE 55761. GRAMS: KEF MAIDSTONE Slee Vorce 
Sole distributors of Electro-Voice equipment in the U.K. ; 
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The wide use of electronic equipment in industry, often in 
close proximity to machinery, presents new vibration prob- 
lems. Every effort should be made to eliminate the trouble at 
its source by the use of Silentbloc machinery mountings, 
bearings and couplings; but local precautions in the elec- 
tronic apparatus itself are also desirable, and there is an 
extensive Silentbloc range of devices for this purpose. A few 
are described here. 


A. Bonded rubber/metal stud mountings or supporting apparatus of 
light weight. There is a range of sizes of various degrees of stiffness. 

B. Ring-type resilient mountings giving extra flexibility for shock insula- 
tion of sensitive equipment. Available in sizes to suit a great variety of 
applications. 

C. Instrument mountings for general service offering good insulation 
with a useful degree of mechanical stability. Sizes and characteristics for 
every conceivable purpose. 

D. “Vibrex” panel fasteners—quick one-hand action, with or without 
electrical and mechanical insulation between panel and base. Easier to fit 
than any other panel fastener: simple drilling of panel and base; no 
screwing, tapping, sweating or brazing. 


MOUNTINGS « BEARINGS « “VIBREX” PANEL FASTENERS 
ANTI-VIBRATION DEVICES BY : 


SILENTBLOC 


: Andre Rubber Co. Ltd. is another Silentbloc Company _Sifentbloc products are also manufactured by Silentbloc (Australia) Pty. Ltd., Melbourne 
= Broadway/S304 
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FOR CLEAN CLEAR 


BASS 


WHARFEDALE 


WwW2 


A, really compact loud- 
speaker system giving 
full range performance 
on mono and_ stereo. 
£29/10/-, fully finished 
with a choice of polished 
walnut or mahogany 


veneers, or oiled teak. 
Oak finish available to 
special order. 

£28/10/= unpolished. 


SIZE#23})" x 14” x, 12” 
WEIGHT: 37 Ib. complete 
FREQUENCY RANGE: 
30/17,000 c/s 
MAX. POWER: 15 watts 
IMPEDANCE: 15 ohms 


As the waveform shows, the 
enclosure gives distortion-free 
performance down to 30 c/s 
with 4 watts input. 


FREE LEAFLET 
ON CABINET MODELS 
ON REQUEST 


Wharfedale Wireless Works Ltd., Idle, Bradford, Yorkshire. 
Tel: Idle 1235/6. 
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WHY PAY ££££’s MORE 
FOR SUPER REGULATION 
YOU MAY NEVER NEED? 


FIXED or VARIABLE High Current outputs of 
12-24v. up to 24A standard (other units available 
to order). 

Ripple content negligible. impedance and regu- 
lation equivalent to accumulator performance. 
Output impedance .4 ohm at 100 c/s. Effective 
resistance .| ohm. Inadvertent “‘ short ’’ protec- 
tion. Long life. Silicon rectifiers, fully smoothed, 
sustained performance low impedance. 


STANDARD APPLICATIONS. OPERATING 
AND SERVICING TRANSISTORISED EQUIP- 
MENT. MOBILE V.H.F. R/TEL., D.C. MOTORS, 
RELAYS, INDUSTRIAL POWER, etc., etc. DIRECT 
FROM A.C. WITHOUT THE USE OF ACCUMU- 
LATORS 


PRICES: £14.16.0 to £131.5.0 


Please write to department 
C.3b for DC power supply 
leaflet. 


Molradic, 


LIMITED 


250VRU/30/20 
Browells Lane, Feltham, Middx. Tel: Feltham 4242 


Valradio and Stereosonoscope are the registered trade marksof 
Valradio Ltd. 
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NUMBER ONE IN ELECTRICAL CONNECTORS... 


JONES MINIATURE 
& STANDARD SERIES 


General purpose connectors with five or 
fifteen amp contacts. Insert arrangements 
from two to thirty-six contacts. 


CANNON ELECTRIC ree 
(GREAT BRITAIN) LTD. = CANNON’ 


25-27 Bickerton Road, Upper Holloway, @. PLUGS 


London N.19 Tel: ARChway 4837 Es 
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LABORATORY | 
PERMANENT MAGNET ae 


WHARFEDALE 


Super Range 


Each loudspeaker in this range is fitted with roll surround 
for low resonance and double diaphragm assembly for 
extended HF response. 


a ahs 


@ Stabilized field of 4,300 gauss. | 
@ 3 inch ground and polished pole faces. 


SUPER 8/RS/DD 


Impedance 10/15 ohms 
CERAMIC MAGNET 


@ Field stability better than 1 part in 10’. Flux density 14,500 oersteds 

@ Ideally suitable for nuclear magnetic resonance. Total flux 60,000 maxwells 

@ Delivery — Immediate. ALUMINIUM VOICE COIL 

@ Price £85. Max. input 6 watts rms or 12 watts peak 
Frequency range 40-20,000 c/s. 

Other Scientifica instruments include: Nuclear Magnetic Bass resonance 50/60 c/s. 

Resonance Kit, Eiectron Spin Resonance Kit, Lateral Price 134/2 inc. P.T. 


Hall Probe Kit, Axial Hall Probe Kit,...ete. 


SUPER 10/RS/DD 
“ SCIENTIFICA ” 148 ST. DUNSTAN’S AVENUE, 
ACTON, LONDON, W.3 


15 ohm: 
Also 27 WESTMOUNT CRESCENT, Tmpeclaneg loi r? opis 


WELLAND, ONTARIO, CANADA Flux density 16,000 oersteds 
Max. input 10 watts rms or 20 
13W W—055 FOR FURTHER DETAILS. watts peak 


Frequency range 30-20,000 c/s. 
Aluminium voice coil 

Bass resonance 38/43 c/s. 
Price 218/8 inc. P.T. 


SOLDER WITH 
PRIMAX and PRIMAXA 


SUPER EFFICIENT SPOTLIGHT 


SOLDERING GUNS 


SUPER 12/RS/DD 


Impedance 12/15 ohms 
Flux density 17,000 oersteds 
Total flux 190,000 maxwells 
Aluminium voice coil 
Max. input 20 watts rms 

or 40 watts peak 
Frequency range 25-20,000 c/s. 
Bass resonance 26/32 c/s. 
Price 350/- (no tax) 


3 


Write for informative and fully 
illustrated 12 page booklet. 


Y 


PRIMAX 
60W SPOTLIGHT 


86/8 «:. 


PRIMAXA 
100 W SPOTLIGHT 


112]8 ea. 


A; 


Distributors: S. KEMPNER LTD., LONDON, W.1 


29 PADDINGTON STREET, Tel. HUNter 0755 Wharfedale Wireless Works Ltd., Idle, Bradford, Yorks. 


‘ Telephone: Idle 1235/6 Telegrams: ‘Wharidel’ Bradford. 
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Generally acknowledged— 


THE BEST SPEAKERS FOR THE BASS GUITAR 


These extra heavy duty 


speakers have 3” voice coils 
and 14,500 gauss magnets 
with a total of 375,000 


maxwells. 


18” MODEL 183 60 watts £25.4.0 15” MODEL 153 40 watts £18.18.0 


tee 


WA HICK LANE 
ca aa BATLEY YORKSHIRE 


Manufacturers enquiries direct to 


< 


If in difficulty, customers other than trade may purchase direct from us by post where at present 
there is no focal stockist. 


Sola distributors to the wholesale and retail trade: LINEAR PRODUCTS LIMITED, ELECTRON WORKS, ARMLEY, LEEDS 12. 
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IMPEX ELECTRICAL LIMITED 


ee a 
HPEX ELEGTRIGAL LIMITE “DIS-BOARD” 
| GOWER ST., LONDON, W.C.I. MUSeum 9777 The Lexor Di B RD 


Supplies are eons slightly for INSTANT MAINS 


relaxed specifications. Continuity of supply is always assured. Availa- HIGHLY VERSATILE 

bility list upon request. PORTABLE POWER ace 

S49T—germanium LF power transistor f DISTRIBUTION S - 
Vcop max. = Vcg max. = —36V; IE max, = 3.6A; BOARDS | * ~— 


Ip max. = 450mA; p tot max. = I2W; 

loo (Yop = —0.5V) < 90uA; hpe = 12 to 25. 
S69T—germanium power amplifier transistor for V.H.F, 

Veg max. = Vcg max. = —28V; hpe >7; 

p tot max. (at 80Mc/s, &1.5mA) >300mW; 
S91T—silicon junction transistor similar to OC204 

Vcp max. = Vcep max = —1/4V; le max. = 450mA; 


Ip max. = 90mA; Ico (VcE = —6V) <0.3uA; 
f, Wer = —6V, Ic = IMA) = 1.5Me/s; hee > 14. 
TRADE ONLY 


OVER 300 
COMBINATIONS 
AVAILABLE FROM STOCK 


Full literature and price lists from: 


LEXOR ELECTRONICS LIMITED 


ALLESLEY OLD ROAD COVENTRY 
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The only all-in TV tecter <es 
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THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester — 
if, has every facility for thoroughly checking, repairing, overhauling and aligning TV 
sets. It covers Bands 1 and 111, crystal calibration. Can be used with AC/DC type 
sets. Completely portable. /ncorporates: Wobbulator- AM or CW Signal Generator - 
Pattern Generator - Audio Oscillator: AC and DC (including EHT) voltage measur- 
ing facilities - Line transformer test. 


WRITE NOW for full details! Immediate delivery 
Airmec also make the RADIVET TYPE 211, for AM and FM Receivers. 


Airmec Ltd HIGH WYCOMBE BUCKS Tel: High Wycombe 21201/10 


13W W—061 FOR FURTHER DETAILS. 


OcToser, 1964 ' WIRELESS WorLD 43 


HEAR AMPLIFIER WITH GOOD CERAMIC PICKUP STOP 

STOP TUNERS TWO WILL DELIGHT YOU STOP 
PERFORMANCE AT PRICE UNBEATABLE STOP 

FURTHER DETAILS IMPOSSIBLE HERE STOP 


COUPON BELOW FOR CATALOGUE AND 
; fei FAR OVER 300 STOCKISTS WILL ASSIST STOP 
START NOW 


222 INTEGRATED STEREO AMPLIFIER £27-10-0 
ALL MODELS optional case as shown £3-10-0 extra 


Wright + Connor 


223 AM-FM TUNER (illustrated) £28-15-0 
224 FM TUNER £22-10-0 


ARMSTRONG AUDIO LTD - WARLTERS ROAD: HOLLOWAY * LONDON ° N7 telephone: NORTH 3213 
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FARNELL 


STAB IES ED 


VOLTAGE SUPPLY 


WN 


The Farnell TSV/70 is a heavy-duty 
power unit providing a stabilised DC 


WN 
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PETO 
SCOTT 


offers an extensive range of 


COMMUNICATIONS 


PHILIPS} ‘mmume 


for the innumerable applications where spoken material 
has to be automatically recorded or disseminated: in 
police stations, law courts, hospitals and ambulance 
stations, fire stations, airports, and for instrumentation 
and archive purposes. 

Illustrated is the EL.1443 Multi-Channel Communica- 
tions Recorder which enables 31 channels to be simul- © 
taneously recorded on lin. tape. Other versions provide : 
for 15 channels on tin. tape and 7 channels on {in. tape. - 
Each deck is capable of up to 12 hours of uninterrupted 
recording at a speed of 15/16 ips. : 

These communications recorders can be supplied with ~ 
one, two or three decks with automatic change-over 
facilities for sequentiai recording, and providing. full 
security against fault conditions to the most rigid require=- 
ments. - 

Our engineers will be pleased to submit specifications 
to your individual requirements. e 


CW 


({I{\UWW:, nT 


Ss ta 
output of O to 70 volts up 
{Ss snapeves, 0 to 35 volts up to 10 
amperes. 


Sa ey 
The unit is futly protected against 
possible overload and short circuit 
by a current limiting and reducing 
device. 


nal feedback terminals are 
Hondas: the use of which elimi- 
hates the resistance of the lead 
wires by stabilising the voltage at yas 
end of the leads. The output is 
monitored by a voltmeter and 
ammeter, the ranges are selected 
by an output range switch, and he 
level adjustable by both coarse an 
fine controls. Detailed Specifica- 
tions will be supplied on request. 


U.K. Price £170 


FARNELL INSTRUMENTS LTD 


SANDBECK WAY, WETHERBY, YORKSHIRE 
TELEPHONE: 2691/2/3 
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PETO SCOTT ELECTRICAL 
INSTRUMENTS LIMITED 
SOUND AND VISION SYSTEMS 


Addlestone Road, Weybridge, Surrey 
Telephone: Weybridge 45511 
Telex: London 262319 


PHILIPS PROFESSIONAL TV AND SOUND 
EQUIPMENT AND SYSTEMS 
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A new range of amplifiers 
and tuners by In commonwith all Whiteley Hi-Fidelity 


equipment, this new range of amplifiers 

attains an exceptionally high standard 

: of performance—a standard reached ly 

: a combination of the most advanced 

radio/audio techniques, superb crafts- 

manship and a vast fund of ‘‘know 
how’’—38 years of it! 


The W.B. 3/10 Amplifier is a compact unit 
built on one chassis. It is suitable for either cabinet 
or shelf mounting and is intended for use with 
crystal pick-ups, tuner units and tape reproducers 
having their own pre-amplifiers. 


The Stentorian V.H.F. tuner has been 
introduced as a logical auxiliary to the W.B. 
amplifiers and is designed to take full advantage 


W.B. 12/14 Amplifier this is the heart of any of B.B.C. Band Ii transmissions and is able to 
sound reproduction system and particular — receive frequency modulated signals in the 88 to 
attention has been paid to circuit design, layout 400 Mc/s band. When used in conjunction with a 
and appearance. From first to last, each W.B. amplifier, power is obtained from the 
Amplifier is constructed by craftsmen and as amplifier, but a separate power supply is available 
will be seen from the specification, it incor- giving the required 240 v. at 25 mA. and 6-3 v. at 2A. 


porates all the latest refinements in technique 
and embodies only top grade components. 


Sr a aa a 


Write today for full 
: specification or get 


| Stereophonic Control Unit Provision is made 

for mic. pick-up, tape and radio inputs. Two input 

positions are provided for the pick-up, one 

| for variable reluctance corrected for R.IA.A. 

recordings and the other for crystal type pick-ups, 

the sensitivities being 7m/v and 70m/v respectively. 

Inputs are at the rear of the control unit in two 

<i | rows of phono sockets marked left and right for 

Oss aS | RT Nn a RE RE 3 the two channels. Designed for use-with two 

W.B.12 Amplifiers, power for its operation being 
obtained from either of the Amplifiers. 


in touch with your 
local dealer 


WHITELEY ELECTRICAL RADIO CO LTD - MANSFIELD « NOTTS 
Telephone: Mansfield 1762/5 . London Office: 109 Kingsway, W.C.2 


WBI75 
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WEYRAD 
COILS AND I.F. TRANSFORMERS IN 


LARGE-SCALE PRODUCTION 
FOR RECEIVER MANUFACTURERS 


P.9 SERIES 10 mm. x 10 mm. x 14mm. Ferrite cores 6 mm. 472 kc/s operation, 
Single-tuned I.F.s and Oscillator Coils. 


P.55 SERIES 12 mm. x 12 mm. x 20 mm. Ferrite cores 4mm. 472 Kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


T.41 SERIES 25 mm. x 12 mm. x 20 mm. Ferrite cores 4mm. 472 ke/s operation. 
Double-tuned Ist and 2nd I.F.s and Single-tuned 3rd I.F. complete with 
diode and by-pass capacitor. is 


These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors ~ 
to be used provided that bulk quantities are required. 


OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 


On the most up-to-date and efficient machines backed by a skilled assembly labour force 
for all types of coils and assemblies. 


Weymouth Radio Manufacturing Co., Ltd., School Street, Weymouth, Dorset — 
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An invaluable book for service technicians 


: 
AA A 


FROM 1V to 50V IN SIZES FROM 4.5mm to 18mm DIAMETER 


Receiver Techniques 
Tested and proven 


Miniature and 


405/6 isi sii 
Subs Miniatire 5/625 Television Dual Standard Circuits 


E.A.W. Spreadbury M.|.E.R.E. technical editor of 
Indicator Bulbs el . y WIRELESS & ELECTRICAL TRADER 


| An easily understandable explanation of the differences 
Catalogue : : between the 405-line and 625-line British television 

Vitality Bulbs Ltd. € systems, with a comprehensive and detailed description | 
Neville Place, of the dual standard circuits adopted by leading 


Wood Green. N.22 Abe manufacturers to accommodate them. 
2 : a bes 
Bowes Park 0016 ee 7s 6d net by post 8s 70pp. 
obtainable from booksellers or direct from 


WIRELESS & ELECTRICAL TRADER 


i DORSET HOUSE STAMFORD STREET LONDON S.E.I. 
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SERIES Y 
RECORDERS 


Series “Y’' instruments are housed in strong 


metal cases and, in some instances, can be rack- 


YD5 SINGLE CHANNEL RECORDERS 


mounted. They are intended for those engaged 


Voltage Frequency 


100/250V 50 c.p.s.* 
100/250V 50 c.p.s.* 
100/250V 50 c.p.s.* 
100/250V 50 c.p.s.* 


Model 


YD5A 4,32 and 1Zi.p.s. 
YD5AH 45 and 7+ i.p-s. 
YD5B 4,32 and 1Z i.p.s. 
YD5BH 15 and 74 i.p.s. 


T Ss d : : ; : x : 
ice in scientific research and industrial pursuits. 


*60 c.p.s. to order 


Y500 DOUBLE CHANNEL RECORDERS - 


Voltage 


Tape Speeds Frequency 


200/250V 50 c.p.s. 


Y532U TE, 32 and 1Z i.p.s. 


Y532A 4, 33 and 1 i.p.s. 117V 60 c.p.s. 
Y532E TE, 32 and 1Z i.p.s. 110V 50 c.p.s. 
Y522UH 45 and 7£i.p.s. 200/250V 50 c.p.s. 
Y522HA 15 and 7+ i.p.s. 117V 60 c.p.s. 
Y522HE 15 and 7+i.p.s. 110V 50 c.p.s. 


Send for details to: - 


THE FERROGRAPH COMPANY LTD 


84. BLACKFRIARS ROAD, LONDON, S.E.| 
Telephone: WATerloo 1981 


13WW—069 FOR FURTHER DETAILS. 


48 WIRELESS WORLD 


EXCEL 


4 


My 


Through this ICS 
3-way Training Method: 


MASTER THE THEORETICAL SIDE 


From basic principles to advanced applications, 
you'll learn the theory of electronic engineering, 
quickly and easily through ICS. That's because 
each course is set out in easy-to-understand terms. 


MASTER THE PRACTICAL SIDE 


ICS show you how to develop your practical 
abilities in electronic engineering—alongside your 
theoretical studies. It’s the only sure way to 
success. All training manuals are packed with 
easy-to-follow illustrations, 


MASTER THE MATHEMATICAL SIDE 


To many this aspect is a bitter problem. Even 
more so because no electronic engineer is complete 
without a sound working knowledge of maths, 
But new ICS teaching makes mathematics easier 
to learn. 


Wide range of courses available including : 


Radio/T.V. Engineering and Servicing, Colour Television, 
Electronics, Electronic Maintenance, Instrumentation and 
Servomechanisms, Telemetry, Computers, etc. 

NEW! Programmed Course on Electronic Fundamentals. 


EXPERT COACHING FOR: 
INSTITUTION OF ELECTRONIC & RADIO ENGINEERS 
CITY & GUILDS TELECOMMUNICATION TECHNICIANS 
CITY & GUILDS SUPPLEMENTARY STUDIES 
R.T.E.B. RADIO/T.V. SERVICING CERTIFICATE 
RADIO AMATEURS’ EXAMINATION 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY 


And there are practical “learn as you build’? radio 
courses as well. 


Member of the Association of British Correspondence Colleges, 


——_—_———————— ee ee ee 


| FOR FREE Hanbs00K POST THIS COUPON TODAY | 
| I.C.S., Dept. 227, INTERTEXT HOUSE, " 
i PARKGATE ROAD, LONDON, S.W.I1 
| NAIVE Ses dis canned ch dnrscses cue oven meee BR aie Duman aes oe er A | 
A ADO RESGS oer. s. 0: SRY eee nat NUM aeaeN | 
BE Or Ne Oe a edh rail, | 
g SO GCUPATION ios.) cougar taney AGUS Puan 10.64 | 


INTERNATIONAL: CORRESPONDENCE SCHOOL 
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THINK 
OF A 
TRANSFORMER 


With over 5,000 standard production 
types, including many specially made 
for designs published in the technical 
press, it is certain that the trans- 
former you need for your project is 
in the 


artridge : 
RANGE & 


Ask for the latest Data Sheets, which include details 
of Transistor types for ‘Circuits published in 
“Wireless World”, July and August 1963 


PARTRIDGE TRANSFORMERS LTD. 


Roebuck Road, Chessington, Surrey. 4 
Telephone: Lower Hook 4353-4-5 : 


— ve 
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DECIDING FACTOR— 


HAIRBREADTH’ 
PRECISION 


MAGN: X 3000 I DIV. =-90002” 


STANDARD A RECENT 
TOLERANCES RELIANCE GEAR 


SEND FOR 


FREE 
PRECISION 
COMPONENTS 
MANUAL && 


567 PAGES 
CONTAINING 
20,000 
ITEMS 


A Servo Gearbox needs to be accurate to 
the finest limits. That’s why Reliance work 
to well within Admiralty Class | standards. | 
Reliance gears give maximum stability, 
minimum backlash, dependable Operation 
and interchangeability of ratios and com- 
ponents. Send for FREE 567 page Manual 
with 20,000 items for easy reference, Every & 
Design and Development Engineer should 
find out more about the quick, compre- 
hensive and competitive service from Re- 
liance Gear Co, Ltd. 


STOCK LEVELS: 265,844 TO 839,173 COMPONENTS 


RELIANCE GEAR CO. LTD. 


ST. HELENS GATE, ALMONDBURYy, 
HUDDERSFIELD. Tel.: 21121/3 
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The 
sub-miniature 
£ eo resistors 


4 with, the 
i Zao. 6 R EAT 


perlormance... 


N6 


YN 2° 
Ou Type N6 and N6A 


INSULATED HIGH STABILITY 
RESISTORS 


+k The world's smallest ceramic insulated 
resistors. 
BRIEF SPECIFICATIONS Special ceramic core to ensure perfect 
bonding of carbon film resulting in low 
inherent noise and excellent life charac- 
teristics. 
Special “heavy carbon film” to ensure 


uniform high standard of stability and 
reliability throughout resistance range. 
Ceramic encased to ensure maximum pro- 
tection from mechanical shock and adverse 
climatic conditions. 


The N6é is Defence Approved to DEF 5112A. 


ee ee eo 
ERIE RESISTOR LIMITED GREAT YARMOUTH NORFOLK Telephone 4911 Telex 1720 
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oe 
RONBAES Sn 


Wide-range Transistorised 
SIGNAL GENERATOR—Model 27. | 


Range 150 Kc/s. to 350 Mc/s. 
%& Accuracy better than 2%. 


WIRELESS WORLD 


NOMBREX 


EXPORT 


We for 


| appointment as distributors or 


invite applications 
agents in overseas territories, by 
companies or other organisations 
with adequate facilities for sales 
promotion and distribution in 
| the radio and electronics In- 


dustry. 


We can quote keen c.i.f. export 
prices on our range of instru- 


OCTOBER, 1964 


INSTRUMENTATION 


Transistor Regulated 
POWER UNIT—Model 61. 


Regulated Output 1-15 Volts. 
% Indispensable for equipment test- 


ing. 


% Directly calibrated, 
% Battery operated. 
% Compact and light. 


£9.12.3 


with test lead and battery. 
packing 3/6 extra. 


y%& Automatic overload protection. 

%& Mains operated—negligible con- 
sumption. 

%& Eliminates expense of batteries. 


£6.10.0 


Post and packing 3/6 extra. 


ments, with reliable deliveries. 
Write to— 


Export Sales Dept., 


Post and Instruments Division. 


S.A.E. For Full. Technical Leaflets 


Trade and Export Enquiries Invited 
ESTUARY HOUSE, CAMPERDOWN TERRACE, 
EXMOUTH, DEVON. PHONE 3515. 


NOMBREX LTD. 
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WORLD Famous dal flotest EQUIPMENT 


PROVIDES A LIFETIME OF ACCURATE, DEPEND- 


ABLE SERVICE WORK-KITS & WIRED 


Model #1020 — Power & Bias Supply For 

Transistorized radios, hearing aids, ‘‘walkie- 
talkie” transistor receivers, preamps and 
tuners, language laboratory transistor ampli- 
fiers and test equipment. 


INSTRUMENTS 
DIVISION 


A NEW 
SMALL 


Model #1140 

Model #955—In- i 

ereuit bridge aiie’ee || LOUDSPEAKER 
Type Capacitor Combination 


Tester. Provides 
extraordinary 
sensitive short 
and open tests and includ- 
es a Wien Bridge for capa- 
city measurements. 


Box, is an ex- 
tremely valuable instru- 
ment for TV, radio and 
audio servicing as well as 
general laboratory work 
and experimentation. 


designed for limited budgets 


with applications in background music and 
intercom. systems, etc. A basic 4 watt unit 
tapped at 4, |, 2 and 4 watts. 100 volt line. 


a 


Model #460 — 
DC-Wide Band 
5” Oscilloscope 
The World’s 
Finest profes- 
sional scope — 
far outper- 

= forms and out- 
features scopes of many 
times its cost! For Colour, 


Modei #232 — 
PEAK-TO-PEAK 
VTVM. Complete 
with exclusive 
Uni-Probe, regis- 
| tered U.S. Patent 
|. Office. This unit 
performs all 
functions — se- 
lects Dc or AC—OHMS! A 
Black & White TV, Labora- | leader in professional peak- 
tory & Industry. to- “peak VTVM'S. 


All EICO products are designed and engineered by professionals 


Distributor for United Kingdom: Direct T.V. Replacement Ltd. 
126, Hamilton Road, West Norwood, London S.E. 27, England 


Factory Export Department ROBURN AGENCIES, INC. 
431 Greenwich St., New York, N.Y. 10013, U.S.A. 


The speaker has been developed to give the 
best overall performance for the minimum 
outlay. 


For further details please apply to :— 


SOUND COVERAGE LTD., 


ie KEW GREEN,RICHMOND,SURREY 
TELEPHONE RICHMOND 5438 


Manufacturers and Consultants to the 
Audio Industry 


PeTUTTTTETEEEULL LUTTE EEUU LLC LLCO ULOCUCLAOOOOLGOOU DOPOD 0 
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HALTRON offers you the most comprehensive stock in the world. 3,000 types of receiving, special purpose, transmitting 
tubes and transistors available at short notice. A permanent stock of 4,000,000 tubes always ready for prompt despatch. 
Comprehensive export price list is available at your request. 


MINISTRY OF AVIATION APPROVED INSPECTION + AIR. REGISTRATION BOARD APPROVED INSPECTION 


: HALTRON — 


| . | HALL ELECTRIC LIMITED 


~ _ Haltron House : Anglers Lane - London N.W.5 
| Tel: Gulliver 8531 (10 lines) Telex 2-2573 
Cables: “HALLECTRIC LONDON NW5’’. 
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70 AMBITIOUS ENGINEERS 


OCTOBER, 1964 - 


= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


Have you sent for your copy? 


ENGINEERING OPPORTUNITIES 
is a highly informative 156-page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This uzique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division— 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 


We definitely Guarantee 
ssNO PASS —NO FEE” 


Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than £25. a week, send for your 
copy of “ENGINEERING OPPORTUNITIES” 
today—FREE. 


WHICH IS YOUR 
PET SUBJECT ? 


Mechanical Eng., 
Electrical Eng., 
Civil Engineering, 
Radio Engineering, 
Automobile Eng., 
Aeronautical Eng., 
Production Eng., 
Building, Piastics, 
Draughtsmanship, 
Television, etc. 


GET SOME 
LETTERS AFTER 
YOUR NAME! 


A.M.I.Mech.E. 
A.M.1.6.E. 
A.M.1.Prod.E. 
A.M.I.M.1. 
A.1.0.B. 

B.Sc. 
A.M.Brit.1.R.E. 
City & Guilds 
Gen. Cert. of Education 
Etc., etc. 


BRITISH INSTITUTE 
OF ENGINEERING TECHNOLOGY 


(Dept. SE/22 ), 29 Wright’s Lane, London, W.8 
THE B.I.E.T. IS THE LEADING ORGANIS 
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CTIGAL INCLUDING 
PADIPMENT Toots! 


tronics Division of 
BL BST, NOW, 
offers you a real lab- 
oratory training at 
home with practical 


Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.V., Electronics, Etc., 
A.M.Brit.I.R.E. City & Guilds 
Radio Amateurs’ Exam. 
R.T.E.B. Certificate 


P.M.G. Certificate equipment. 
Practical Radio Ask for details. 
Radio & Television Servicing 
Practical Electronics B e i e E ons 
Electronics Engineering SCHOOL OF 
Automation 4 
ELECTRONICS 


POST COUPON NOW : 


Please send me your FREE 156-page 
“ENGINEERING OPPORTUNITIES” 


(Write if you prefer not to cut page) 
NAME 2 Se | 


ADDRESS. 000 20ers 


concecnececncceccoccsvaccccebeccavecsccasescadcsscdsensesesccccansadsucsedeaneDSucerssvesussssnenanssunce=es00ssaSe) 


peccncavccescoceesscccesccscccccnscccncnessepees sensesccsoseocconssccons senses cncaspesonecesesessososeseseseeenuse 


SUBJECT OR EXAM 
HBR THAT INTERESTS ME ccrmresn-vseecsstsosseesecssssenssensscencnssssetnscn raceme anecensnennsacans® I 


1 OF ITS KIND IN THE 


TELEPRINTERS-PERFORATORS 
REPERFORATORS-TAPEREADERS: 


2 AND 5 WIRE, 
F.S.K. TERMINALS, | 


FLEXO WRITER 
AND BURROUGHS 
EQUIPMENT 


TELEGRAPH AUTOMATION AND COMPUTER ACCESSORizS 


Picture Telegraph Equipment, Desk-Fax,, 
Morse Equipment, Cold Cathode Matrics, 
Stroboscope and Electronic Forks, Pen Re- 
corders, Switchboards, Rectifiers, Tape Pullers 
and Rewinders, Governed, Synchronous and 
Phonic Motors, Suppressors, Teleprinter. and 
Teletype Tables, Silence Covers, Terminals, 
V.F. and E.M. Equipment, Telephone Carriers 

, and Repeaters, 


Multiplex Trans- 
mitters, Triple 
Stabilised Power 
Units, Send/Re- 


ceive Low and High 
Pass Filters, Tele- 
printer and Relay 
Testers, Oscillo- 
scopes, Valve 
Meters, Teleprinter and 


Hiectric 
Teledeltos Paper, Plugs, Sockets, Key, Push, 
Miniature and other Switches, Cord Wires 
and Cables, Relays and Relay Bases, Uni- 


Testers, 


selectors, Telephone, Decimal and other 
Counters, Telegraph and Mains Transformers, 
Racks and Consoles, Miscellaneous Accessories. 


BATEY & COMPANY 


Gaiety Works, Akeman Street, Tring, Herts. 
Tol.: Tring 3476 (3 Lines) Cables: RAHNO TRING 
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POWER SAMAS, &. 


MINISTRY OF AVIATION APPROVED INSPECTION. 


TRANSFORMERS 


STANDARD RANGE OR TO YOUR DESIGN 
TOROIDAL —‘C’ CORE — PULSE — MATRIX 


CHASSIS — CABINETS & PRECISION METALWORK 
ELECTRONIC ASSEMBLY 


HOWELLS RADIO LTD. 


MULBERRY STREET, MANCHESTER, 15 
MOSS SIDE 2000-2434 
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Anders carry enormous stocks of standard meters for im- 
mediate, off-the-shelf delivery. All well-known makes, 
including AVO, Crompton Parkinson, EAC, Elliott, Pullin, 
Sifam, Taylor, Turner, Weir, Weston, White; all types: 
moving coil, moving iron, thermocouples, electrostatic, 
dynamometers; the largest stock of panel mounting meters 
in the country; a complete range of accessories. 

Non-standard meters of all types, specially calibrated to 
customers’ requirements can speedily be supplied. The 


AYN IDJEW'S 


-WrireLess Worip 


=e 


Anders Instrument Centre has unparalleled facilities for 
meeting the most urgent and unusual demands for any 
instrument, from miniature meters to the largest switche 
board types. 

Anders are sole agents in this country for the famous Frahm 
range of vibrating reed frequency meters and tachometers.; 
2}” miniature hermetically-sealed instruments to large 
panel-mounting meters with accuracies of 0.1%. 

For full details of the Anders service, please write or *phone 


ELECTRONICS LIMITED 


103 HAMPSTEAD ROAD, LONDON N.W.1. 
Contractors to GPO and Government Departments. Ministry of Aviation approved. 
METERS, ELECTRONIC AND TEST EQUIPMENT TOINDIVIDUAL SPECIFICATIONS 


TELEPHONE: EUSTON 1639 
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FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for All Purposes 


CAST ALUMINIUM CHASSIS. EXTREMELY ROBUST 2in. DIAMETER VOICE COIL ASSEMBLIES 


“ 
Frequency Impe- Main en od Flux Tor Noles ah ues wee ‘ — 
er a response | dance | resonance | Wars. | ‘gauss | Maxwells | winding | Chassis tbe. ie 
122/10 Single 25-5000 15 32 or 75 20 10,000 100,000 Copper 12in, Tlin. 6lbs. 5 ens. 
122/10A Dual 10-15000 |. 15 32 or 75 20 10,000 100,000 Aluminium 12in. llin. 6lbs. 6 gens. 
~ Jeopi2 Single 25-5000 15 32 or 75 20 12,000 160,000 Copper 12in. 1llin. 6lbs. 7 ens. 
~ 122/124 Dual 30-15000 15 3% or T5 20 12,000 160,000 Aluminium 12in. llin. 6lbs, 8 gus. 
~yo9/14 Single 25-5000 15 32.or 73 22 14,000 186,000 Copper 12in llin, Tbs, 9 ens. 
J29/148 Dual 30-15000 15 32 or 75 = 22 14,000 186,000 Aluminium 12in 1lin. “Tbs. 10 gns. 
122/17 Single 25-6000 15 32 or 75 25 17,000 226,000 ie Copper 12in 1lin, 1041bs. £11/17/6 
122/17A Dual 30-17000 15 32 or 75 25 17,000 226,000 Aluminium 12in llin. 1041bs. £12/17/6 | 
152/12 Single 25-3500 15 30 or 75 20 12,000 160,000 Copper 15in 133in. 8ibs, _ 12 ens. 
~ 152A2A Dual 30-15000 15 30 or 75 aon 12,000 160,000 Aluminium 15in 13hin, _ 8lbs. 18 ens 
152/14 Single 25-3500 15 30 or 75 22 14,000 186,000 Copper 15in 13hin. 91bs. 14 gns, 
~ 159/144 Dual 30-15000 15 30 or 75 22 14,000 186,000 Aluminium 15in. 134in. 9lbs. _ 15 ens 
152/17 Single 25-4000 15 30 or 75 25 17,000 226,000 Copper 15in. 13}in. 12hIbs. _16 gens. 
15%/17A Dual 30-17000 | 15 30 or 75 25 17,000 296,000 | Aluminium | 15in 133in. laylbs. | 17 ens 
EXTRA HEAVY DUTY TYPES WITH Sin. DIAMETER POLE PIECES 
153 Single 30-3500 15 40 or 75 40 14,000 | 375,000 Copper 15in. 13fin. 201bs, 18 gens. 
183 Single 20-3000 15 30 or 75 60 | 14,000 | 375,000 Copper 18in. — 164in. 22)bs, 25 ens 


AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS 


Manufacturers’ enquiries to: 
FANE ACOUSTICS LTD. 
HICK LANE BATLEY, YORKS. 


Sole distributors to Wholesale and Retail Trade: 
LINEAR PRODUCTS LTD. 


ELECTRON WORKS ARMLEY, LEEDS 
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‘DUCTIONS IN PRICES 
COMPONENTS 
UR OLDE MUD 


... VAST SELECTION OF 
TV REPLACEMENT 
COMPONENTS 

FOR ALL MODELS! 


ALWAYS OBTAINABLE FROM 
STOCK: Time Base Components, 
405/625 & 625 line Line Output Trans- 
formers, Chemicals for Servicing, 
Capacitors, Resistors, Rectifiers, Test 
Equipment, etc., etc. Retail enquiries 
S.A.E., Trade enquiries on headed 


paper. 


Ant 


Order on . 
SAME DAY SERVICE 


Oe \ eo acementh LTD. 


Dept. WW, 126 Hamilton Rd., West Norwood, London, S.E.27. 
Telephone: GIPsy Hill 6166 (PBX) 
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TRANSVERTERS 


(TRANSISTORISED D.C. CONVERTERS) 


2 KW. Peak Starting. 650 W. Continuous. 
50-60-400 c/s. or D.C. from 12-24-50 v. Battery. 
Up to 93% Efficiency. Polarity Reversal Pro- 
tection. Square or Sinewave. Up to 300% 
Instant Overload Capacity. Manually Controlled. 
Frequency. Reed Type Indicator. Remote 
Control Facilities. 


Applications: Static ‘‘ No-Break ’’ Standby 
Power Supplies: For Vital System(s) Protec- 
tion, e.g. V.H.F. Transmitters: Industrial 
Control-Alarm-Warning Systems: 
Mobile Use of Counters; Sig./Gen. Recorders— 
U/V Sound. Oscilloscopes and Lab. Gear in 
Marine and Aircraft (K114). 


Processes; 


Range of models available 
with prices from £11-£90. 


Please write to department C.10 
for transverter leaflet. 


LIMITED 


the D.C. conversion specialists since 1935 
BROWELLS LANE . FELTHAM . MIDDLESEX 
Telephone: FELTHAM 4837 


Valradio and Stereosonoscope are the registered trade 
marks of Valradio Ltd, 
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FOR RAPID 
_PRECI SION | 


Photograph by courtesy of ELLIOTT AUTOMATION LIMITED : 


Wrerress Woprp 


CHOOSE | ANTE xe 
--used by experts everywhere ! 


ANTEX iS PURPOSE-DESIGNED 


for speed and efficiency in soldering Printed 
Circuits, Transistors, Micro-Miniature Assem- 
blies, Deaf-Aid Equipment and similar products. 


ANTEX INCREASES PRODUCTION 
ANTEX Irons weigh only 2-3 ounces. Stream- 
lined to give absolute finger-tip control and 
ensure increased production’ of 5% to 10% 
compared with ordinary soldering irons. 


ANTEX CUTS PRODUCTION COSTS 

So easy to use — ANTEX reduces operational 
fatigue, with resulting drop in reject output. 
ANTEX, having the lowest leakage current of any 
miniature iron, virtually eliminates all risk of 
damage to transistors. 


ANTEX FOR RELIABILITY 

Guaranteed for 1000 hours’ continuous production 
—on fine work giving a potential of well over a 
quarter of a million trouble-free soldering points. 


ANTEX BITS are really INTERCHANGEABLE 
ANTEX patent design gives instant interchange- 
ability of bits—as often as you like—without 
damaging the iron! 


* Latest in the ANTEX Range is Model C2490N—a giant 
im power performance—a midget in compact construction! 
BILD ED WEL LONG-LIFE ‘HERRAGLAD ” 
BITS. 


For more details fill in and post this coupon TODAY! 
a EE) |S) ee TEs” sesaaussn 


SPECIALISTS in 
Ne N t pl ie > D Soldering Appliances 


GROSVENOR HOUSE, CROYDON, SURREY 
Tel: MUNICIPAL 2774 


Please send details and prices of the ANTEX 
Range of Precision Soldering Irons. 


Foe )16 85 \p (Oi fo\e eel Se 6;Je_ ayiglie- Oe. 600 6170, @ wie Bieus pile ete 
SL ee 1A OO 101.0), '0\le: ale 7s "er eh@mes @. (earreel 6) 6.6, did le 6 eh 6 
Cie W She) Be era el ets se leKes 1866s 6 6) 0.8 an eho oe te Ol ele leg abelehd tae 
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PRECISION 


PEUS 
PRESENTATION. 


Fiesta instruments are not only accurate 
and reliable enough for readout as well 
as monitoring functions but, with their 
clean lines and contemporary design, 
they do a great deal for the appearance 
of modern electronic equipment. 

Here are some of their important 
features: 


Peon Gea : 
@ Accliracy to BS.coandie s attractive in price as in appearance. 


American Standard C39.1—1959 @ Two 
scale lengths: 5 in. circular, with no- 
parallax platform scale, or 3 in. short 
scale @ Flush Mounting @ Contoured 
static-free windows @ Bezels in anodis- INSTRUMENTS 
ed silver or black @ Window-rims in 

‘red, yellow, blue or white @ Overall BY 
width and height: 3% in. Moving-coil 

and moving-iron ammeters and volt- 


® 
meters, frequency and speed indicators. (rompton Parkinson 


NY 
RICAL EQUIP 


ELECT MENT, 


CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON W.C.2- 
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The shapes of sound 


HI-Fl ON A LOW BUDGET 


The Goldring-Lenco GL 58 Transcription Unit is designed for those who want the 
best of both worlds—true high fidelity sound for a really low expenditure. The GL 58 
gives them all they could wish for: a continuously-variable speed system with four 
adjustable click-in positions; a combined groove-selection and pick-up lowering 
device; an integral pick-up arm of proved performance; and, in addition, the GL 58 
now has anew and even sturdier motor, Swiss precision engineered, and areinforced 
centre spindle. All these outstanding features, coupled with its remarkably low price, 
make the GL 58 easily the finest value transcription unit on the Hi-Fi market. 


NG-LENC | | 
GOLDRING LENCO £14-14-0 A plinth mounted modef 


(GL 58/P) is available at 
Gi LL. 5 S plus P.T. £2-7-9 | £17-4-0 plus P-T. £2-15-11 


SOLDRING MANUFACTURING CO. (G.B.) LIMITED, 486-488 HIGH ROAD, LEYTONSTONE, LONDON, €.11, TELEPHONE ; LEYTONSTONE 6348 
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TOROIDAL POWER 
TRANSFORMERS 


HEAVY DUTY 
TOTALLY ENCLOSED 
COMPOUND FILLED 

LOW MAGNETIC FIELD 


® AUTO-Transformer 1000 Watt 
200 - 250 to 100/115/150 volts 
Price £8. 10. Od. 


® ISOLATING-Transformer 400 Watt 
200 - 250 to 115/230 volts 
Price £9, 5. Od. 


® LOW VOLTAGE-Transformer 499 Watt 
200-250 to 25/50 volts 
Intrinsically safe: series parallel 
L.T. windings: wall or floor mounting 
Price £8. 19. Od. 


All types: Tay” x 72” x 23” overall 
cable entry: Grommet or conduit 
Weight: ONLY 14 Ibs. 

Delivery: Ex. Stock. 


Trade & Export enquiries invited: 
Quotations for non-standard 
items in quantity 


made by 
AVEL PRODUCTS LTD. 


distributed by. 


AVELEY ELECTRIC 


SOUTH OCKENDON ESSEX 


TELEPHONE: SOUTH OCKENDON 3444 
TELEX: 24120 AVEL OCKENDON 
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ORCHARD & IND LIMITED 


LOOSE LEAF BINDER DIVISION 


Prestige Covers for all purposes, 
including: 


Lightweight binders for— 
Brochures 


Specifications 


Estimates 
Bulletins 


Catalogues 
Many new types and styles of fittings 


Heavy Duty Binders for Workshop 
Manuals, Parts Catalogues, etc. 


Enquiries to: 
Head Office, 
Northgate, GLOUCESTER 


Telephone: (OGL2) 22111 (5 lines) 
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TRANSISTOR - 
CURVE 
TRACER 


for use with 

general purpose - 

oscilloscopes 
PRICE £110 


NPN & PNP TRANSISTORS DIODES (ZENER, TUNNEL, 4 LAYERS etc.) 
Veg versus lc Vag versus Ic 
lceo Ices Vsar Vero & Veao 9 FORWARD & REVERSE DIODE CHARACTERISTICS 
BUILT IN CALIBRATION FACILITIES | SELECTION OF MATCHED PAIRS 


Radar & Communication Instruments Division; 


ELLIOTT BROTHERS (LONDON) LIMITED 

Wigton Gardens, Stanmore, Middlesex 

LEY A Member of the Elliott-Automation Group pend 
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CAMBRID 


MOBILE RADIOTELEPHONE 


NOW-A high powered Portable! 


At last—a compact, transistorised V.H.F. radio- 
telephone with all the power and performance of 
vehicle mobiles. The rechargeable battery gives up 
to 60 hours duration on receive and about 78 hours 
with normal use of the transmitter. The whole unit 
is completely weatherproofed, and is available for 
A.M. or F.M. systems. There is also a marine ver- 
sion. The answers to your questions are waiting at 
the address below. 


Frequency range 25 to 174 Mc/s. 
Fully transistorised receiver. 
Standby battery drain—200mA. 
5 Watts R.F. output. 

Sealed_I.F. block filters. 
Electronic Squelch. 


25 or 50 Kc/s channelling by change of 
filter. 


1 to 6 channels as required. 


-Designed to meet British, American 
and European specifications. 


PYE TELECOMMUNICATIONS LTD. 


CAMBRIDGE - ENGLAND - TELEPHONE: TEVERSHAM (CAMBRIDGE) 3131 - TELEX 81166. 
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Vari-Stat 
THERMOSTATIC 
SOLDERING IRON 


FOR CONTROLLED TEMPERATURE 


Miniature Model 50 watt 


Weight ss ow 2 LOZ 

Heating time .. 20 secs. 
*‘Push-in” Bit Sizes 3/32”, 1/16”, 1/32” 
Voltage 


a ge 250 to 12 volts 5 a 
Price .. ae ae se de oh 


Instrument Model 70 watt 


Weight 
Heating 
Bit Size 
Voltage a 
Price... Ai Re 


42 oz. 

1; min. 

11/64” dia. 

250 to 24 volts 

Mk. I (Micro-switch) 
Mk. II (Magnetic 
Contact Breaker) 


79/6 
72/- 


Both Models give excellent bit and element 
life since the thermostat completely eliminates 
overheating and controls the reserve heating 
capacity, which makes possible continuous 
soldering without chilling of the bit. 

The consistent temperature makes these irons 
ideal for printed circuit work. 


CARDROSS ENGINEERING CO., LTD. 


Woodyard Road, Dumbarton 
Phone: Dumbarton 2655 


(®Z!S HEH) NOU! JYNLVINIW 


TECHNICAL TRAINING by 


; C S$ IN RADIO, TELEVISION AND 


ELECTRONIC ENGINEERING 


First-class opportunities in Radio and Electronics await the FCS 
trained man. Let !1CS train YOU for a well-paid post in this 
‘expanding field. 

ICS courses offer the keen, ambitious man the opportunity to 
acquire, quickly and easily, the specialized training so essential 
to success. Diploma courses in Radio/TV Engineering and Ser- 
vicing, Electronics, Computers, etc. Expert coaching for: 

* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS. 
C. & G. TELECOMMUNICATION TECHNICIANS’ CERTS. 
Cc. & G. SUPPLEMENTARY STUDIES. 

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 
RADIO AMATEURS’ EXAMINATION. 

P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 


Examination Students Coached until Successful. 


NEW SELF-BUILD RADIO COURSES. 
Build your own 5-valve receiver, transistor portable, signal gener- 
ator and multi-test meter—all under expert tuition. 


POST THIS COUPON TODAY and find out how ICS can help 
YOU in your career. Full details of |CS courses in Radio, Tele- 
vision and Electronics will be sent to you by return mail. 


MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES. 


* 


* * 8 


| International Correspondence Schools 
(Dept. 222), Intertext House, Parkgate 
Road, London, S.W.I1. 


INTERNATIONAL 


A WHOLE worLp| 
OF NO WEDGE i oe neal acc owt s 10.64 
AWAITS YOU! | 
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THE SOUND OF QUALITY 


LUSTRAPHONE 


the foremost name in microphones 


Modern sound techniques need to be 
matched by microphones of quality 
—tLustraphone microphones. There is a 
wide range of ribbon and dynamic 
models to meet every requirement. 
Models, range from general purpose 
microphones for tape recorders to 
studio stereo assemblies. Entirely 
British made, all Lustraphone products 
are manufactured to the most advanced 
designs and the most exacting standards. 


Send for fully illustrated literature 


LUSTRAPHONE LTD. 


(Dept. W.W.9), St. George’s Works, Regent’s 
Park Road, London, N.W.1, England. 


Telephone: PRimrose 8844/5/6 Grams: Lustraphon, 
Norwest, London, Cables: Lustraphon, London 


ASTER aie 


< s 
stan 
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DID YOU 
SEE THIS? 


EXHIBETION 


Read-Out 


* REMOTE INDICATION 
* PRINT OUT 
* BATCH COUNTING, ETC. 

In addition to our Read-Out counters we supply 
a range of ELMA module counting units com- 
prising power units, transistorised counters, 
logic elements, associated mounting rails, etc. 

7 SHEEN PARK, RICHMOND, SURREY 


RAD [ATR 0 N Telephone: RICHMOND 3285 
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WIRELESS WoRLD 


Venner 
transistorised 
wide range 
oscillator TSA625 


Frequency range 10 c/s—1 Mc/s 
Sine or square wave output 
Modern styling © 

Long scale length 
Push-button range selection 
Light weight 

Small size 

Constant fast rise time 

on square wave 


Price £35 
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VENNER ELECTRONICS LIMITED : KINGSTON BY-PASS : NEW MALDEN: SURREY : MALden 2442 


62 


Accurate 


components at 


competitive 


produced 
by progressive 
tooling and 
multiform 
methods, 


JOHN SMITH LTD. 


209 SPON LANE - WEST BROMWICH - STAFFS. TELEPHONE WES 2516 
“MITRE MILLS’? RICHARD STREET: BIRMINGHAM 7 
TELEPHONE ASTon Cross 2218 (4 lines) 
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Q0-IT-YOURSELF TRAINING TECHNIQUE 
in RADIO & ELECTRONICS 
YOU LEARN while you BUILD... 


Simple... Practical... 
Fascinating... 


ANNOUNOING—atter years of successful operation in other 
countries—the latest system in home training in electronics, 
introduced by a new British training organisation. AT LAST— 
® simple way of learning—by practical means—the ‘‘ how and 
why ’’ of electronics with the minimum of theory and no mathe- 
matics! YOU LEARN WHILST BUILDING actual 
equipment with the components and parts which we send you— 
and you really have fun whilst learning! And afterwards— 
you have a first-rate piece of home equipment plus the 
knowledge of how it works and how it can be serviced. 
THIS NEW SYSTEM brings you an exciting new 
opportunity at a very moderate cost—and there are 
NO MATHEMATICS! Post the reply coupon 
TODAY for FREE Brochure, to Britain’s Leading 
Radio Training Organisation. 


BUILD YOUR OWN:— 
e RADIO EQUIPMENT 
e HI-FI INSTALLATION 
e TEST EQUIPMENT 
AND LEARN AS YOU DO IT 


LOTS OF INSTRUCTIVE 
EXPERIMENTS AT HOME ! 


[ To: RADIOsTRUC 


To: RADIOSTRUCTOR (Dept. G106) 
Reading, Berks. 


= 
Please send Brochure withaut sbligation to 


} 
\ 
1 
i 


We do not employ representatives 


me SECM ICT oe ab aR es Reine BORE BT ah ot 


RADIOSTRUCTOR 
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MOST VERSATILE 
[miniature |RECORDER 


erg cHART | RANGES 
WITH ONE SPEEDS 
MOTOR Models available 
From %” to 450” to record A.C. 
mise ay one pore bow ae all and D.C, current 
rive motor analog (galvano- 
different chart | meter)recorders | 294 Voltage and 
speeds are avall- : 


temperature, 
able by means of 
A.C. or D.C. 


Sere erie gears INSIDE, 
DRIVE |OUTSIDE 
Chart drive 


boxes. 

SRE Mita: Some The recorder 
Chronous motors | ™&yY be easily 
of any standard weatherproofed, 
voltage and and may be 
frequency or D.C, safely used in all 
motors waice weather con- 
consume only | ditions including 
milliwatts of Helenamialer! 


EXPERT] BELOW ZERO 


BELOW SEA 
LEVEL 
TO 100,000’ 


Performance 
unaffected by 
Changes in 
atmospheric 
pressure. 


LARGE 


NO INK 


smooth sien | CHART PADVICE| 10 160°F 
: 9 % 
poate a ehous CAPACITY § our represent- Ppa date ope 


atives will 
Reaalty advise 

ou on any 
ypplication: 


RE-ROLL or TEAR OFF 


The chart is rewound inside the unit 
or in the tear off type it feeds out of 
the recorder and may be torn off as 
required, 


the need for ink, 


At 1” per hour a 
standard chart 
roll lasts a full 
month 


LOW 
COST 
PRICES 
FROM 


£53 


over a wide range 
of ambient 
temperatures, 


heated stylus or 
voltage sensitive 
paper. 


ROUGH 
USAGE 


This precision 
instrument is 
housed ina 
rugged die cast 
aluminium case, 
Tough, dépend- 
able it will give 
years of faithful 
service under the 
most adverse 
conditions. 


WEST Instrument Ltd 


A Division of 
GULTON INDUSTRIES (BRITAIN) LTD. 


PORTABLE | write or phone for 
UNITS or for }CATALOGUE 172° Hyde, BRIGHTON, 7, Sussex, England 
PANEL MOUNT Tel: Brighton 66271 Telex 87172 
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WINSTON | 


INSTRUMENTS. 


DECADE RESISTOR BOXES 
Range: 100 ohms to 111,000 ohms 
Zero Resistance: 0.006 ohms. 
Accuracy: +1%. Maximum cur- 
rent: 10’s decade 100mA. 100’s 
decade 35mA. |,000’s decade 10mA, 
Terminals:Screw Type. Dimensions, 


(overall): Height 3in. (7.5 cms.). 
Width 8in., (20 cms.). Depth 
33in. (9.5 cms.). Weight 5 "ib. 


Q. 3 Kegs.). $13.13.0 


SEMI-DECADE OSCILLATOR 


Frequency range: 10 C.S. to 100 
Ke/s. Calibration accuracy 1% 
Output: sine wave variable from 
0-10 v. peak. Total content of 
harmonics and hum is less than 
1%. Square wave of fixed ampli- 
tude of 10 v.15% maximum drop 
at 10 cps. is 2%. This rise and 
fall time at 100 Ke/s. is | Micro. 


sec. £39.10.0. 


DECADE CAPACITOR BOXES 


Range: .001 mfd. to J.I1 mfd. 
Zero Capacitance: 50 pf. Accuracy: 
+5%. Maximum Voltage 750 v. 
D.C. Terminals: Screw Type. 


(7.5 cms.). Width 8in. (20 cms.). 
Depth 33in. (9.5 cms.). Weight 


5lb. (2.3 Kgs.). £11.11.0 

Write for full particulars to Dept: W.W. 
GOVETT AVE., SHEPPERTON, MIDDX. 
Telephone: Walton-on-Thames 26321/8 


ELECTRONICS LUMITED *°\28"2ms: WINSTON SHEPPERTON 
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Dimensions: (overall): Height 3ins. 
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AN IMPORTANT ANNOUNCEMENT TO USERS OF SOFT MAGNETIC MATERIALS 


improved performance levels 
for the Mumetal group of alloys 


Telcon Metals Limited are proud to announce that from 1st August 1964 the minimum 
guarantees for Mumetal will be raised to the levels indicated in the table below. 


Advanced production and quality control techniques have made these higher 
levels possible without increase in current prices. 


A revised system of grading has been introduced and the table below shows the 
new grades and guarantee figures for toroidal cores tested with magnetising force 
of 0:005 oe, r.m.s., at 50 c/s. (see BS.2857 for further details). 


MINIMUM 
TAPE THICKNESS PERMEABILITY 
Mumetal 0-002” to 0-015” inclusive ~ 35 000 
Mumetal 40 (C.T. Grade) 0:002” to 0:015” inclusive 40 000 
Supermumetal 60 0-002”, 0:004” and 0-010” 60 000 
Supermumetal 100 0-002" and 0:004’ 100 000 


Mumetal 40 C.T. grade is the preferred material for current transformers due to 
its inherent low phase angle variation. 


Supermumetal 50 has been replaced by the higher grade Supermumetal 60. 


Mumetal cores are now available wound from ultra thin foil in the gauge range 
0-000125” (3 microns) to 0-001” (25 microns), for operations involving 
frequencies up to many megacycles. 


Our technical staff are always available to discuss performance properties 
for these cores, 


TELCON METALS LTD. 


Manor Royal, Crawley, Sussex. 
Tel: Crawley 28800 Telegrams: Telcon Crawley Telex Telex: 87248 


Member of | BICC | Group of Companies 
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NOW re-designed 
and fully 


weather protected 


\ 


\ 


The 


BIRDCAGE 
F.M. AERIAL] 


NEWPORT INSTRUMENTS 


wind YOUR cores faster— 


© Suitable for 88-108 Mc/s. 


@ High Gain (+9.5dB) with high Front to Back (—35dB) and 
Front to Side (—30dB) ratios. ; 


@ Full wavelength elements reduce interference. 


Save yourself time and money: let Newport 
Instruments take the job of ferrite-winding off your 
hands. Our large, modern factory is geared for fast, 
efficient winding of every type of core—to your 

own design or ours—large quantity or small. Let us 
give you a quotation. We think you'll be impressed. 


(W) NEWPORT (1) 
INSTRUMENTS 


NEWPORT INSTRUMENTS (Scientific & Mobile) Ltd 
NEWPORT PAGNELL, BUCKS. Tel: 401/2 
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@ Elimination of vertically polarised signals gives freedom 
from aeroplane “‘ flutter.’’ 


@ Tuning facility incorporated to enable the cable to be 
accurately matched to the aerial. 


@ Suitable for loft or outside erection. 


Retail price 5 (+ 4/6 post & packing) 
TRADE ENQUIRIES INVITED 


Order direct from ; 
MINIMITTER (1964) LTD. Albion Mews, Kilburn 
High Road, London, N.W.6 (MAIda Vale 5£83) 


Manufacturers of Specialist. Aeriais and Aerial Equipment 
for the Entertainment and Communication Industries. 
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TRANSFORMERS ACOUSTIC WADDING 


COILS LARGE OR SMALL QUANTITIES As recommended by Goodmans for 


EO EICOMED resonance damping. 
CHOKES §= ADE ENQuiries | | | “BONDACOUST” 5 ya. non 304 carr 4; 
SPECIALISTS IN 


i 

H 

i 

i 18” wide |!” nominal thickness 
FINE WIRE WINDINGS : 


“CELLOSENE” 5 yd.Roll 197%= Carr. 4/- 
MINIATURE TRANSFORMERS 


40-ply (” nominal thickness) 36” wide 
RELAY AND INSTRUMENT COILS, ETC. Sole Fetailadieteibuters 
VACUUM IMPREGNATION TO APPROVED STANDARDS ole retail dist 


ELECTRO-WINDS LTD. H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2. 
CONTRACTORS TO G.P.O., A.W.R.E. L.E.B., B.B.C., ETC. 


Telephone Padaington 5891/7595 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY RANGE OF GOODMANS & WHARFEDALE 
LIVINGSTONE 2261 EST. 1933 


LOUDSPEAKERS ON DEMONSTRATION 


F. C. ROBINSON & PARTNERS LTD. 


Specialists in Electronic Equipment and Instrumentation 


Works & Northern Sales Southern Sales & Export 
COUNCILLOR LANE, CHEADLE DAVIES HOUSE, 181 ARTHUR RD. 
CHESHIRE y = WIMBLEDON, LONDON S.w.19. 
Telepnone: GATley 66/1 (3 lines) ‘ Telephone: W/Mbledon 6386 
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LOW COST 
REGULATED POWER “ane 
FOR VALVE AND rrririrenen 
TRANSISTOR CIRCUTS- [ieeEeeneeeee 


KLB MODEL P-300 ape 

Two for the price of one—the newly developed P-300 
regulated power supply unit from KLB..Facilities for 
working valve or transistor circuits are provided in 
one self-contained unit. Negative bias and heater 
voltages are available and two meters give compre- 
hensive monitoring of voltage and current. Neat 
panel controls facilitate easy operation. Price £47.0.0. 


SPECIFICATION ee 
REGULATED + 2 the OUTPUT 

Continuously variable from 0 to 400 volts or 0 — 50 volts i s“ 99 i nat 

Continuous Current at 0 to 200 volts; 0 to 100 mA Cinch 332 Series laminated edge connectors (for use 
Continuous Current at 200 to 400 volts; 0 to 150 mA with the :093” printed boards frequently specified for 


NEGATIVE BIAS OUTPUT 
Continuously variable from 0 to 150 volts at 2 mA (Max.) 
REGULATION 
Output variation less than 0.3% or 0.3 volt (whichever is greater) 
from no load to 150 mA ee 
Output variation less than 0.4% or 0.5 volt (whichever is greater) 
for 10% volt mains variation. 
RIPPLE 
Less than 5 mV, peak to peak. 
OUTPUT IMPEDANCE 
Less than 10 ohms from D.C. to 1 Mc/s. 
UNREGULATED A.C. 
6.3 volts at 3 amperes and 6.3 volts at 3 amperes, centre-tapped. 
12.6 volts at 3 amperes (available through. series connection of 


more rugged applications) offer designers many advant- 
ages. Any number of ways from 1 to 38 — -150” and 
156” contact pitch — Low cost — Quick, easy assembly , 
— Ribbed contacts — Positive operation with maximum 
and minimum board thicknesses. With their comple- 
mentary ‘“‘ Standard” and ‘“‘Point 1” series, Cinch lami- 
nated edge connectors offer the most comprehensive and 


versatile range of designs available. 


ee oirage ca. SPECIFICATION Current Rating — 5 amps per contact ° 
200—220—240 volts, 50 cps. A.C, Working Voltage — 500V D.C. : 
Voltmeter Scale: 0 —50 volts, 0 — 200 volts, 0 — 400 volts. Proof voltage — 2KV D.C, 


Milliammeter Scale; 0 to 200 mA. 
DIMENSIONS 
13” x 11” x 84" max. 


Contact Resistance — 5m. 


CARR (ASIUENMER GO LilD 
Le L B electric limited the firm with the best connections (ith. 


UTTUUUPETUUTUETOTTSTOTTORUT UAV OREET UPON EA LOA VOL OTLOTONUOTLALOTUA LORCA LULEATOA EA PODOLOVER CORON CHUA LOL OR 


aI 


OTTVHTEUTOUTLUNT LUI UUOLUCO LUAU UOALOAL UUM DEATLUUUO TOO RLOTUO LORCA LUG LOOCCULUCO COLIC TUE UCU UO UORPOO LCL PC LULL cg 


335 Whitehorse Road, Croydon, England. Stapleford, Nottingham - Tel: Sandiacre 2661 
Tel: THOrnton Heath 9905 York House, Empire Way, Wembley, Middiesex. Telephone DiLigence 1255/9 
Crossford Court, Dane Road, Sale, Cheshire, Teiephone Sale 4213/4 
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20 DRAWERS 
132 Compartments 
£3.3.6 


transparent 


Model AB/1 


It’s easy to find small components 


in an original @EEKEo cabinet 


@ You can see at a glance what you want 
e@ 6 drawer sizes with movable dividers 
© Stout steel frame will carry heavy loads 
® Hang them up, or stack them in units 
e Range of 25 different space-saving cabinets 
FOR MODERN AND EFFICIENT STORAGE OF SMALLITEMS 


Write today for free illustrated leaflet 
LTD Bath House, 57/58 Holborn Viaduct 
London, E.C.1. Tel: City 3410 
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EDDYSTONE COMMUNICATION RECEIVERS 


For the professional! or Amateur user who likes the Best. 


Communication receiver at a moderate price. MANUFACTURING 
STANDARDS OF THE HIGHEST ORDER, 8 BB8A valves Superhetero- 
dyne circuit, FREQUENCY RANGES 
Range |... 12.430 Mc/s. Range 4... 1.12—2.58 Mc/s. 
Range 2... §.2—12.9 Mc/s. Range 5... 480—1150 kc/s. 
Range 3... 2.5—6.1 Mc/s. 

Ranges 4 and 5 include the International Distress Frequencies. 
Sensitivity better than 10 microvolts. Selectivity 30 db down at 
10 ke/s. off resonance. AC/DC. Internal speaker. 

HIRE PURCHASE TERMS 

Model No. Cash Price Deposit 12Mthly. 24 Mthly. 
Payments Payments 

£34 8 9 £5 0 0 £2 12 6 _— 
£12 0 0 £4 8 3 £2 6 6 
£25 0 0 £816 6 £414 6 

£48 © © Transistorised Receiver. 
CONFIDENTIAL TERMS. YOU DEAL SOLELY WITH H.P. RADIO. 


Carriage paid per passenger train. SATISFACTION GUARANTEED 


! 


The Eddystone 
Specialists 


SERVICES LTD. 


49/51 COUNTY RD., 
LIVERPOOL, 4 


Telephone: AINTREE 1445 ESTAB. 1935 
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M. R. SUPPLIES, Ltd. 


(Established 1935) 
Universally recognised as suppliers of UP-TO-DATE MATERIAL, which does the 
job properly. Instant delivery. Careful packing. Satisfaction assured. Prices 
nett. 


MINIATURE RELAYS. 240 vy. A.C. Switching 2 “ makes*” and 1.0. 5 amps. 
Size 2in. x 1fin. x lin. New, 10/6 (despatch 1/-). 


SYNCHRONOUS TIME SWITCHES (Our very popular speciality), All for 200/250v. 
50 c. for accurate pre-set switching operations. Sangamo §.254, providing up to 
3 on-off operations per 24 hours at any chosen time, with day-omitting device (use 
optional). Capacity 20-amps. Compactly housed 4in. dia. 3}in. deep. With full 
instructions. £5/18/6 (des. 3/-). Also same make, same duty, Domestic Model 
fitted with 13-amp plug for easy installation, same price. Also Paragon, 220/250v. 
50c. with 7-day dial providing for operations on four separate circuits (2 makes 2 
breaks) at any required time during each day, capacity 20 amps each circuit, in metal 
housing 7in. x 4in. x llin. wall mount, £11 (des. 5/-). Also very limited offer 
Sangamo £14/10/- units, brand new, 200/250v. 50c. with 24-hour spring reserve. 
Up to 3 on-off operations per 24 hours. 20-amp switching, £7/10/- (des. 3!-). 


MINIATURE RUNNING TIME METERS (Sangamo) 200/250v. 50c. synchronous. 
Counting up to 9,999 hours with 1/10th indicator. Only 1}in. square with cyclometer 
dial, depth 2in. Ideal for use with modern equipment. Immediate delivery 60/- 
(post paid). 


SMALL GEARED MOTORS. 5 
we offer smaller open type 8.P. units, 200/250 v. A.C.,e 1, 6, 12, 20 or 60 r.p.m, Size 
approx. 4}in. x 2hin. x 2in. with 1 in. shaft proj. Suitable for display work and 
“many industrial uses. Only,/69/6 (des. 2/6). 


MINIATURE VARIABLE TRANSFORMERS (Philips). Remarkable and very 
popular offer from stock, Open type—panel mount, only 3}in. diameter, input 200/ 
240 v. Output 0/240 v. 0.5 amp. (in two stages)., Also the same model input 110 v., 
Output 0/110 v. Many applications including motor and lighting control, 58/6 (des. 
2/6.). 


SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended 
in many national journals), 200/250 v. 50 c. Fitted with spindle for hours, minutes 
and central sweep seconds hands. Self-starting, central one-hole fixing. Dia. 24in. 
Depth behind dial only lin. With back dust cover 29/6 (des, 1/6). Set of three 
hands, brass, in good plain style. For 5/7in. dial 2/6. For 8/10in. dial 3/6 set. 


EXTRACTOR FANS. Final offer of this very popular and efficient model complete 
with outside cowling and indoor shutter, Circular motor housing only 4}in, dia. 
Easily mounted in small window pane. Silent induction motor. 200/250 v. A.C. 
(no interference), 3,500 c.ft./hr. Instructions with each. Only 69/6 each (despatch 
3/6). We also supply our 8in, model at £5/5/- and 10in. model at £5/12/6 (despatch 
3/6). These models are not supplied with outside cowling. Details on request. 


SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 v. 50 c/s. Self starting 2in. 
dia. x 12in. deep. Choice of following speeds 1 r.p.m., 12 r.p-h., 1 r.p.h., 1 rey. 
12 brs., 1 rev. per day. Any one 39/6 (des. 1/6), Also high-torque model (G.E.C.) 
24 x Qin. x 1fin., 6 r.p.m. 57/6 (des. 1/6). ; 

IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel 
(most models). Philips Variable Transformers (all models). 


M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1 
(Telephone: MUSeum 2958) 


In addition to our wll-known range (List GM/361) 


OVER 


2,000 COMBINATIONS 
‘‘LAB-AIDS "" TEST LEADS. 


Heavy duty P.V.C. cables - eleven distin- 
guishing colours. 

Sclderiess crimped terminals. 
Nickel-plated crocodile clips with axial 
riveted jaws. 

Lead lengths 3, 6, 12, 18, 24 and 36 inches. 
Alternative clips, plugs and spades. 
Individually tested and sealed in plastic 
bags. 

Comprehensive kits - include support 
racks. 

Special leads produced to order. 
““LAB-AIDS” DIVISION, 


AVON COMMUNICATIONS & ELECTRONICS LIMITED, 
14-16a, HIGH ST., CHRISTCHURCH : 2469 Z HAMPSHIRE 
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YOUR CAREER “RADIO? 


Big opportunities and big money await the qualified man in every 
field of Electronics today—both in the U.K. and throughout the 
world. We offer the finest home study training for all subjects in 
radio, television, etc., especially for the CITY & GUILDS EXAMS. 
(Technicians’ Certificates); the Grad. Brit. I.R.E. Exam.; the Radio 
Amateur’s Licence; P.M.G. Certificates; the R.T.E.B. Servicing 
Certificates, etc. Also courses in Television; Transistors; Radar; 
Computers; Seryomechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS? ex- 
perience in teaching radio subjectsand an unbroken record of exam. | 
successes. We are the only privately run British home study Institute 
specialising in electronic subjects only. Fullest details will be gladly 
sent without any obligation. 


SEND FOR FREE BROCHURE 7TO :. 


BRITISH NATIONAL RADIO SCHOOL 


DEPT 1 - RADIO HOUSE - RUSSELL ST - READING - BERKSHIRE 
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VERY WIDE RANGE 
SINE/SQUARE 
WAVE GENERATOR 


Model G.34 


Providing signals with neg- 
ligible distortion from lowest 
audio to ultrasonic frequen- 
cies the G.34 is ideal for 
performance testing of audio 
equipment. Sine waves from 
7 c/s to 750 ke/s within 
1 dB at from 0 to 10 volts 
(600 ohms impedance) are 
available. Distortion is less 
than 0.3% from 20 to 20,000 
c/s. Square waves are avail- 
able from 7 c/s to 300 ke/s at 
20 volts peak-to-peak (no 
load) with a rise time of less 
than 0.15 microseconds. 
Frequency accuracy is better 
than + 5% and a Vernier 
control provides precise 


selection. Price: complete 


£40.7.0, 


WIRELESS WORLD 


“IN-CIRGUIT” 
CAPACITOR 
TESTER 


Model 6.25 


Specially designed for ser- 
vice engineers, the C.25 is a 
valuable aid for locating 
faulty capacitors .“‘in-cir- 
cuit’’. Normal circuit capac- 
itances will not interfere 
with qualitative capacitor 
checking or the measure- 
ment of capacitances in 
electrolytics. Simple, 
trouble free operation is 
assured; the EM 84 indicator 
eye closes when a faulty 
component is located. The 
C.25 is sufficiently sensitive 
to show shorted capacitors 
in circuits with resistances 
as low as 10 ohms at 50 c/s 
or in open circuits down to 
10 mmf. Electrolytic testing 
in-circuit capacity is from 
2 mfd to 400 mfd in two 
ranges. Price: complete unit 
in a rugged ripple-finish 
steel cabinet: £15.19.6. 


NEW VALVE VOLTMETER 
WITH R.M.S AND 
PEAK-TO-PEAK SCALES 


Model V.70 


Rugged and versatile, the 
new Paco V.70 valve volt- 
meter has a balanced bridge 
circuit for maximum stab- 
ility and sensitivity. A large 
full vision acrylic - cased 
panel meter gives readings 
accurate to + 3%. The V.70 
comes complete with a de- 
tachable 3-way probe per- 
mitting rapid, accurate tests 
with the utmost simplicity. 
Seven DC ranges, 0-1500V; 
seven AC ranges 0-1500V 
rms and 0-4000V peak-to- 
peak. Ohmeter range: 0- 
1,000 Megohms. Decibel 
range: -6 to +66 dB. Fre- 
quency response: 40 eps to 
38me + 1dB (600 ohms. 
source). Price: Complete 
with 3-way probe £22.10.0. 
A High Frequency Crystal 
Probe, and a High Voltage 
Safety Probe (permitting 
direct readings up to 60,000 
V) are available as acces- 
sories. 


Write or phone for full specification to 
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F.M. SIGNAL 
GENERATOR WITH FIXED 
OR VARIABLE 
MARKER CIRCUIT 


Model G.32 


Specially designed for the 
alignment and maintenance 
of T.V. FM and other High 
Frequency wide band cir- 
cuits, the Paco G.32 is 
fitted with complete ‘Mark- 
er Adder’ circuitry. To avoid 
overloading, markers are 
added after the signal has 
passed through the com- 
ponent under test. Sweep 
width is continuously vari- 
able from 0-30 me in five 
overlapping bands. Return 
trace is automatically elim- 
inated by internal blanking. 
Automatic gain control 
effectively flattens output 
over entire band. Fixed fre- 
quency markers by inter- 
changeable crystals: 4.5 me 
crystal supplied. Continu- 
ously variable attenuators. 
Price: complete with con- 
necting leads: £55.12.0. 


4:4 electric limited 


335 Whitehorse Road, Croydon. Tel: THOrnton Heath 9905 


13W W—113 FOR FURTHER DETAILS. 


68 


WIRELESS WORLD 


OCTOBER, 1964 


the new SG66 


13 W W—it8 


The new SG66 low frequency signal generator 
provides both sine and square wave output down to 
5c/s. Of entirely new design this latest addition to the 
established range of Advance low frequency 

signal generators covers in five switch-selectable 
Stages the frequency range 5c/s to 125kc/s. Noise 
content at all signal levels is less than 0.25% 

and distortion less than 1% at 1W. 

With sine wave output alternative impedances of 6009 
floating and 59 unbalanced are available with 
continuously variable output levels from 0 to 30 r.m.s. 
and from 0 to 1W, respectively. 

The square wave output is adjustable from 0 to 30V 
peak to peak, maximum rise and fall time being 
0.75us over the whole frequency range. 

Nett price in U.K. £80 
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ee 


dy Advance bring you five low 


\\ frequency signal generators 


These five instruments are built to take hard use and 
some provide both sine and square wave outputs with 
minimum hum and noise content at all signal levels. 


H1 a signal generator covering the frequency range 
15c/s to 50kc/s. The instrument is accurate to +1% 
or +1¢/s, whichever is the greater, and the extremely 
| stable frequency output can be either sinusoidal 

or square wave. Frequency stability combined with 
robust construction make the H1 a very suitable 
instrument for laboratory and field use. 


Nett price in U.K. £40 


J1 a robust sine-wave signal generator 

ae ~ providing frequencies between 15c/s and 50kc/s at a 
maximum level of 1W. The output voltage is 

variable up to a maximum of 25V r.m.s. with a source 

| impedance of approximately 60002. A 20dB 6002 

Attenuator is incorporated which also provides a more 

accurate source impedance if required. 

An output of at least 0.5W is available at the 59 

terminals which can drive the Advance Vibrator V1. 


Nett price in U.K. £42 


a a 


Service Approved—J1A (Type CT433) 
Joint Service Catalogue No. 6625-99-943-4059. 


J2 this instrument is identical to the J1 with the addition 
of a first grade 2in. square meter, calibrated from 

0 to 40V a.c. The meter conforms to B.S./1954 and is 
provided with a knife edge pointer. 


Nett price in U.K. £47 


SG81A a wide range signal generator—15c/s to 
200kc/s—providing a maximum output of 1W into 6000 
with frequency accuracy of +1% +1c/s on the lower 
ranges and +2% on the top range. Output voltage 

may be varied between 20mV and 25V r.m.s. into 600a. 
Output impedance is 6002 centre tapped, balanced 

or unbalanced with respect to earth or 3002 unbalanced. 


Nett price in U.K. £110 


ADVANCE ELECTRONICS LIMITED, INSTRUMENT DIVISION 


Roebuck Road, Hainault, Ilford, Essex. Tel: Hainault 4444 
S$ AljI2A 
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ae 


group of companie 


BERS REGAV 


EUROPE’S MOST COMPREHENSIVE RANGE OF VARIABLE TRANSFORMERS 


ROTARY TYPES 0.25-30kVA 
With more than 30 years’ experience in toroidal winding, Berco 
have built up the most comprehensive range of variable trans- 
formers in Europe. Designed to meet every industrial and 
laboratory application, the Regavolt range covers over 300 
models—providing smooth, infinitely variable, reliable control 
(from zero to line voltage and above) of— 


di VOLTAGE: CURRENT - POWER 
HEAT: LIGHT - MOTOR SPEED etc. 
The range extends from 0.5 amps to 127 amps for single phase 
and from 0.5 amps to 42 amps for 3-phase operation, hand 
operated or motor driven. 


H.D. TYPES 10-100kKVA 

Higher current transformers in the helical coil type with roller 
brushes, ‘'H.D. REGAVOLTS’ provide currents up to 300 amps 
for single phase and 150 ampsfor 3-phase operation. H.D. 
Regavolts fitted with double brush gear traversing the winding 
inopposite directions and used with series/booster transformers 
can give throughputs, up to 1,000kVA. Suitable for voltage 
stabilising in chemical plants, radio broadcasting, 
communications transmitters etc. 
Our Mr. J. Beecher or Mr. N. Love will be pleased to send you 

full information or Catalogue MT 607. 


OVER 300 MODELS - WITH TROUBLE FREE BRUSH GEAR 


THE BRITISH ELECTRIC RESISTANCE COMPANY LIMITED 
Queensway, Enfield, Middlesex - Telephone: HOWard 2411 - 


Telegrams: Vitrohm, Enfleld 
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RADIO SOCIETY OF GREAT BRITAIN 


International 


RADIO 
COMMUNICATIONS 
EXHIBITION = 


SEYMOUR HALL, SEYMOUR PLACE, 
| MARBLE ARCH, W.1 


OCTOBER 28th to 31st (Wednesday to Saturday) 
10 a.m. to 9 p.m. 


FIFTH ANNIVERSARY FLEET AIR ARM DISPLAY OF 
AIRCRAFT-CARRIER RADIO CONTROL ROOM 
DISPLAY AND DEMONSTRATIONS BY 
POST OFFICE ENGINEERING, ROYAL AIR FORCE AND ARMY 
COMPETITIONS OF HOME CONSTRUCTION EQUIPMENT 
LATEST RECEIVING AND TRANSMITTING SETS 


NEW TV AND V.H.F. AERIALS AND MASTS 
EDUCATIONAL AND BOOKSHOPS DISPLAY. MOBILE EQUIPMENT 


Win £140 Hammarlund HQ 170A 


Latest Communication Receiver 
(EXCHANGE THIS ADVERTISEMENT FOR ENTRY FORM AT DOOR) 


ADMISSION 3/- 
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Bullers ceramics 


for the ELECTRONIC INDUSTRY 
(and Electrical Appliance Manufacture) 


Bullers porcelain for general insulation purposese 


Meticulous care in manufacture, high quality mate- 
rial, with particular attention applied to dimensional 
precision and accuracy, explain the efficiency and 
ease of assembly when using Bullers die pressed 
products. Write today for detailed particulars. 


BULLERS LIMITED 


Milton, Stoke-on-Trent, Staffs. 
Phone: Stoke-on-Trent 54321 (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 
London Office: 6 Laurence Pountney Hill, E.C.4 
Phone: MANsion House 9971 
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Kolectric present their 


AUTOMATIC 
COIL WINDING MACHINE 


Type A/l1 (25-50 S.W.G.) 
Type A/IX (19-46 S.W.G.) 


incorporating ALL these refinements; 


% Dustproof construction 
3c Provision for simultaneous winding of several coils 
%& Micrometer traverse setting 


%& Wire gauge indicator engraved with various settings to 
which machine can quickly be adjusted 


%& Instantaneous re-set turns counter reading up to 100,000 
turns. 


%* Efficient wire tensioning stand supporting two reels of 
wire 


3 Cadmium- or chromium-plated steel parts 


A fully illustrated leaflet quoting complete technical speci- 
fications is available. We will be pleased to send it to you 
on request. 


SINCLAIR HOUSE, THE AVENUE 
ECTRIC Td EALING, LONDON W.13 
Tel.: PERIVALE 9066 


13W W—119 FOR FURTHER DETAILS. 


OCTOBER, 1964 : WIRELESS WORLD 13 
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AUDIO POWER AMPLIFIER 


x 
CIRCUIT DEMONSTRATION UNIT 


" 


CIRCUIT DEMONSTRATION UNIT 


CIRCUIT DEMONSTRATION UNIT 


| Wetta tow Aotails tn: PHILCO INTERNATIONAL LTD. SOUTH STREET BISHOP’S STORTFORD, HERTS, Tel: Bishop’s Stortford 971 
183WW—19n FAR FURTHER DETAILS. 


WIRELESS WORLL OcTosBer, 1964 


ONE MILLIVOLT 
FULL SCALE T0 
1,200Me 


5 naan gp Si Sai 
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Frequency Range 
10 kc/s to 1,200 Mc/s 


Voltage Ranges 
7 ranges, 1 mV.—3 V. full scale 


Accuracy 
+3%, 100 ke/s—60 Mc/s 
+5%, 50 kce/s—200 Mc/s 
10%, 10 kc/s—1,200 Mc/s 


Stability 


No zero reset required over 
8 hours except on most sensitive range 


Response 

RMS to 30 mV; peak calibrated 

in terms of RMS above 30 mV; with 
100:1 divider RMS-responsive to 3 V. 


Input Impedance 


High Impedance—2 pf. and 75 KQ: 
also 50Q termination adapter (other -28B 


values on request) 


Features R.F. MICROVOLTMETER 


Temperature compensated probe 
Linear scale on all ranges Price £206 5s. 


D.C. recorder output—1°5 V. at 1 mA. 

Taut-band mirror scaled 6” galvanometer Delivery Normally Ex Stock 
Also available, Type MV-38B, 6 ranges 

Accessories Supplied 3 mV.—3 V. F.S., price £168 15s. 


Probe with high-impedance tip, 50Q 


BNC termination adaptor, output plug Cc LAU 
Accessories Available D EE L ; 0 Ni es 


100:1 capacitative voltage divider, CLAUDE LYONS LIMITED - INSTRUMENTS DIVISION 
pe : or GR terminations, type N_ 76 Old Hall Street, Liverpool 3. MARitime 1761 
ee adaptor Southern Offices: Valley Works, Hoddesdon, Herts. (Hoddesdon 4541) 


105/877 
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ENGLISH 


VIDICON 


The basis of Compact Low Cost TV Systems 


EEV separate mesh 1-inch high resolution vidicons 
for studio, CCTV and OB applications. 


Separate mesh construction gives resolutions up to 1000 T.V. lines for these NEW Tubes. 


P8311 This tube features a low P842 (JEDEC 8541) The P842 also features a low power P841 (JEDEC 8507) This tube 
power 0.6 watt heater. It is rug- heater and is intended for the majority of broadcast, educational is a standard 4 watt heater ver- 
gedised for industrial and mili- and industrial applications. A graded version is available for sion of the P842 and is designed 
tary applications and has a short colour and special broadcast purposes. for use in existing equipment. 
overall length. 


Information on the complete range of television camera tubes, including 43 and 3 inch Image Orthicons is availabie on request. 
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ENGLISH ELECTRIC VALVE COMPANY LIMITED 


AGENTS THROUGHOUT THE WORLD | Chelmsford, England. Tel: Chelmsford 3491 Ext. 262 
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“NOW—THESE 


S. RELAY. Alow-cost — 
i e relay designed for. 
ss use in applications where 
avery small, light- weight 
relay is required with. 
sensitivities of 60 . 
milliwatts or less. 


KHP RELAY. Rugged 
-4PDT miniature plug-— 
inrelay AC or DC 
- operation, contacts 
rated at 3 amps. 
-Physical size 12” x 14”. 
Mechanical life : 100 
“million operations. vee 
‘in data processing, - 
omputers, process 
control. : 


- Potter and Brumfield relays are distributed in Southern 
England by Automatic Controls and Components Ltd., 
“Bridge Chambers, Br dge Street, Leatherhead, Surr 
_ Or we would be glad to hear from you direct. For all 
information, just getir in touch ithe = 


AMF INTERNATIONAL LTD. 


~ELECTRICAL*PRODUCTS DIVISION =~ 
WHITSTABLE, KENT, TELEPHONE 3901 


A member of the International Organisation 
of. American Machine and Foundry Compa y 
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It's 
straight 


In their new advertising campaign to bring you more 
business—Grampian are coining a new _ phrase 
‘Integrity that you hear’. This Integrity is the hallmark 
of everything Grampian—especially Grampian’s atti- 
tude to the dealer. 

GRAMPIAN ONLY DEAL THROUGH- THE TRADE 
NEVER DIRECT WITH CUSTOMERS ; 

GRAMPIAN DEAL STRAIGHT WITH DEALERS—NO 
HIDDEN CONDITIONS—NO GIMMICKS 

GRAMPIAN GIVE EQUAL TERMS TO EVERY DEALER— 
NO SPECIAL DEALS OR DISCOUNTS 

More and more people are calling for Grampian Sound 
Equipment including Amplifiers, Microphones, Record 
Players, P.A. Systems and much else besides. ; 
Go Grampian for bigger profits—you can trust Grampian 
Integrity ! 

Fullest Details from:- 


GRAM PIAN REPRODUCERS LTD., | 


FEI THAM, MIDDX. FELTHAM 2657 


AN WORTH: 1 TRADING ESTAT 
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OPENING 


to a successful career in electronics 


No field of industrial technology offers a more rewarding career than 
electronics. To those educationally or technically qualified to benefit 
from a C.R.E.1. Home Study course, the way to progress is through 
the letter-box. A course selected to meet individual requirements 
gives each student the opportunity to progress at his own pace, with 
the knowledge that he will receive personal attention and every 
assistance from his C.R.E.|I. instructors. 


C.R.E.1I. courses extend into every application of electronics, including 
the most up-to-date developments and techniques. Special programmes 
for the City and Guilds of London Institute Telecommunication Tech- 
nicians’ Syllabuses Nos. 49 and 300 have been prepared by C.R.E.|I. 
(London), who are members of the City and Guilds of London Institute. 


C.R.E.1. (London) (Dept. WW47), WALPOLE HOUSE, 173/176 SLOANE STREET, LONDON, S.W.1 


Lares besedilo ermal rages ocraree emer Mae eer ar—re | — ee ee ee ee ee 
C.R.E.I. Courses | Please send me (for my- information and we | Please send me (for my information and entirely ' 
H ime << | without obligation) full details of the City & Guilds without obligation) full details of the Educational 
are available in: Programme. (C. & G. SUBJECT 49) | Programmes offered by your Institute. 
e nag Engineering Tech- | [| Ist yr. [_] 2nd yr. [_]3rd yr. [_] 4th yr. | NAME | 
nology DF g NAME. cceeseeesensteenencsesersneaaeesorarse a pad pues vihees aie 
' - Stud Subject 300). 
@ Mathematics for Electronic Ee a cagermiaa ie BS Re | FED RESS 15 olsen Goo cop te poe 
Engineers PIsIAME Tee crn One Bete ea ege | | 
EMER CAUONS aes Sante eo ck eyo kn nl | E pomti Te he tha) Em ON Go's BD Anas tule cui anid oievdae nos dle sglsnanseecio estes eeees sneeves qetuc essen vane 
aes PAD ORESSe. oe ca ee ae Pat | 
L | i ELEGTRONICS EXPERIENCE oon... :scccete cases ees ceeees | 
@ Radar Pe eo i eee tate eee to ae ae 
@ Servo Systems | Educational and Technical Background | | mie teenu rns cheb sndcisa sets peacet eh tesnetnoe oneemna seosep eee saiees sme as se | 
eSpace Electronics Ae Neate iar e Omer rei Te ies etc a arene tare 
@ Nuclear Engineering Tech- ! “°° 
noley Rue ee See an [qi ee ee ees 
@ City and Guilds of London | C.R.E.1. (London) (Dept. WW47) | C.R.E.1. (London) (Dept... WW47) | 
: Institute Telecommunication Walpole House, 173/176 Sloane Street, S.W.1. | Walpole House, 173/176 Sloane Street, S.W.1I. 
Technicians’ Syllabuses. —_——“— = =< == <———8 Ge Gee ee ee ee ee ee oe —C— aa et Tt 
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MECHANICAL 
RELAY LATCH 


FOR 


TYPE ° 3000 


This latching device 
enables the P.O. 
3000 type relay to 
be held in the closed 
position when the 
coil is de-energised 
and until manually 
released. 

Does not impair the 
versatility of the 
contact arrange- 
ments, nor affect 
the normal mounting 
position. 


WILL TRIP AND 
HOLD ON 
A.C. OR D.C. 
IMPULSE 


Please send for 
illustrated leaflet. 


Illustrations show 3000 Type 
Relay fitted with ‘‘ Remote’’ 
and ‘‘Local’’ release latch. 


EITHER TYPE CAN BE FITTED TO 
YOUR EXISTING 3000 TYPE RELAYS 
IN A MATTER OF MINUTES 


STANDARD 3000 TYPE RELAYS 
BUILT TO SPECIFICATION 


Quotations by Return of Post. Prototypes within 48 hours. 


THE “REMANENGE’’ RELAY 


This is a 3000 type relay capable of latching in the 
energised position after the supply is removed, 
until a suitable releasing current is applied 
in the opposite direction. This 
releasing current is controlled 
by two methods:— 


|. With a single coil, 
by reducing the operat- 
ing current in reverse. 


2. With a doubie coil, 
via a pair of contacts 
employed on the relay to 
energise the second coil. 


Information on any contact 
F arrangement to be em- 
ployed can be obtained on 
application. 


@ RELAYS Type 600 @ Polarised @ AC Relays @ High Speed @ 
Uniselectors @ Latching Relays @ Magnetic Counters @ Miniature 
Sealed Relays. Available from stock or supplied to specification. 


ELECTRO- MAGNEUS COUNTERS 


@ SPECIAL 
HIGH 
RENTENTIVITY 
CORE 


Ministry of Aviation 
Approved Inspection 


TESTED AND FOR ALL 
GUARAN- D.C. 
TEED. VOLTAGES 


eT 


MINOR 
MAJOR TYPE TY PE— 
Size 6 x Il; x HIGH SPEED 
Itin. 17/6. ee Size 4x | x lin. 
he ER Ee 25/-. P. & P. I/- 


Dept. “ W,”’ 9/10, MALLOW STREET, OLD 


STREET, LONDON, E.C.1_— Tel. CLErkenwel) 3561/2 
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a» | PRACTICAL 


invaluable FOPHONY 
new book STER 
for 
amateurs H. BURRELL HADDEN 
and . 
professionals Stereophony was born out of a 


desire to create in the mind of the 
listener the illusion that he was 
actually at a live performance when 
listening to recordings or broadcasts. 
This is the first book wholly devoted 
to this important subject, written by 
an instructor at the BBC who has 
been engaged for many years on 
research into every aspect of this field. 
The book is non-mathematical and 
concentrates mainly on . practical 
aspects of the work; it aescribes cir- 
cuit details ‘but not circuitry—it 
can therefore be easily read and 


37s 6d net understood by professional and ama- 
b t 38s 5d teur enthusiasts alike, and both 
os on 20 ae should benefit greatly from it. 

10 pp plates 


from leading booksellers 


ILIFFE Books Ltd., Dorset House, Stamford St., London, S.E.1 
13W W—128 FOR FURTHER DETAILS. 


COLOUR TELEVISION 


N.T.S.C. System, principles and practice 
P. S. Carnt, B.Sc., (Eng.), A.C.G.!., A.M.I.E.E. and 
G. B. Townsend, B.Sc., F.lnst.P., M.I.E.E., A.K.C. 


A comprehensive survey of the British adaptation 
of the American N.T.S.C. system. Whilst the 
treatment is largely non-mathematical, a working 
knowledge of black and white television is assumed. 
For the service engineer chapters on fault fname 
have been included. 


85s net by post 87s 3d 487pp. illustrated. 


TRANSISTOR TELEVISION 
RECEIVERS 


T. D. Towers, M.B.E., M.A., B.Sc., Grad. Brit.!.R.E. 


This book covers virtually every aspect of tran- 
sistors in television receivers with examples drawn 
from the United Kingdom, U.S:A., France, 
Germany, Russia and Japan. The large format 
shows to the best advantage nearly 190 circuit 


diagrams, redrawn in similar style for ease of 


comparison. 


55s net by post 56s 2d 194pp. illustrated 


obtainable from leading booksellers 


ILIFFE Books Ltd. 
DORSET HOUSE, STAMFORD ST., LONDON, SEI 
13W W—129 FOR FURTHER DETAILS. 
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EDGE 
CONNECTORS _ 


FOR PRINTED CIRCUIT BOARDS 


Low rate floating spring. 


Controlled contact pressure. 
Unsurpassed reliability. 


Polarising achieved without 
removal of contacts. 


Hard gold plated to 0°0002 inch 
minimum or silver plated on the 
contact area. 


Constant contact performance 
with different board thicknesses. 


At present available in 
8, 16, 24, 32, & 40 Pole Sizes 


Full details available from: FERRANTI LTD., KINGS CROSS ROAD - DUNDEE » Telephone: Dundee 87147 
Ds/TI24 13W W—130 FOR FURTHER DETAILS. 
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jini N 


Most portable 
models are also 
available in rack- 
mounted form. Ask 
for details. 


BREBE 


REESE 


D55A Double-beam 
oscilloscope with 

trigger delay, for 
advanced laboratory 
applications and 
computer industry. £275. 


Portable, reliable, low-cost § 2a? 
oscilloscopes by Telequipment [RBiRaReuti a 


Telequipment produce a wide range of Serviscopes* and portable labor- industrial and 
atory oscilloscopes to enable you to choose exactly the instrument you _ educational use. £49. 
require for any particular purpose. For example, the Serviscope type 832A, 
illustrated above, is still the most popular small portable measuring oscillo- 
scope in use today. 

CRT: 3” flat-faced PDA operating at 3:5kV. Mounted at an easy viewing 
angle. 

AMPLIFIER: DC—10Mc/s at roomV/cm (—3dB approx): DC—1Mc/s at 
1omV/cm (—3dB approx). 

INPUT ATTENUATOR: Calibrated direct reading in volts/cm, from 1omV/cm to 
50V/cm. AC or DC input. 

TIME BASE: Calibrated, with 18 pre-set sweep speeds from 1p sec/cem—} 
sec/cm. Variable control for intermediate speeds. 


TRIGGERING: Automatic or selective. TV and HF sync. positions. Pe een 
. : ‘a - $43A Single-beam 
DIMENSIONS: 133” x 8” x 64”. WEIGHT: 16 lbs. PRICE: £72. wide band 
Ask for our Short Form Catalogue, or for full details of individual instruments. » laboratory ce 
* Serviscope is a registered trade mark of Por acanke Y 
Telequipment Limited, 313 Chase Road, Southgate, London, N.14. Fox Lane 1166 > - amplifiers. £92 with 
Z general purpose 


amplifier. 


<¢ 
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What to look for 
in the good sets" 
besides the 


Mullard — 
Picture Tubé 


The outward sign of a good 


set is the Mullard pictu re tu be. : Dual-standard television receivers must accommodate 
i the 625-line definition of BBC2 and the 405-line defini- 

What goes on behind the tion of BBC1 and ITA. On what part of the receiver does 

: ; but the increased line definition make its biggest impact? 

scenes ts 0, a0 obvious : BBC2 requires a scanning frequency of 625 x 25 lines per 
every bit as Impo rtant. Typical second whereas BBC1 and ITA require one of only 405 x 
: : : 25 lines per second (there being 25 complete pictures ot 

of the contribution which 625 or 405 lines every second). Since the deflection 
Mullard make to the design of power required rises with this scanning frequency, the 


line timebase must therefore be capable of supplying 


the modern TV receiver Is the ; some 50% more power for BBC2, and this must be pro- 
PL500 line outp ut valve. vided by the line output valve. This valve is required to 


operate with its anode ata lower potential than its screen 
grid. Thus, a large screen-grid current, and therefore 
high-power, can result which can limit the usefulness 


for picture quality of the valve. In the Mullard PL500, however, screen- 
; grid current. is minimised 
by the specially constructed 
anode. With this—see illus- 
ul tration—partitions recapture 
secondary-emission  elec- 
A trons from the anode 
scores all along the line | which cannot therefore 
contribute to the screen- 
grid current. 


“Cavitrap’’ anode of Mullard PL500 
fruilard) MULLARD LIMITED. MULLARD HOUSE 
SA TORRINGTON PLACE: LONDON W.C.1 


MYM 3684 
13 W W —134 FOR FURTHER DETAILS, 
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THE Jonahs who derived some morbid satisfaction from the prospect of a 
revived TV and Radio Exhibition which in floor area and numbers of exhibi- 
tors was but a pale reflection of former glories have been feeding their 
humour on the records of attendance which show a marked decline com- 
pared with those of the previous Show, in 1962. 

Speculations as to the cause of this drop in the numbers of paying visitors 
range from the reduced scale of “live” entertainment and absence of leading 
popular entertainers, continued hesitancy to take advantage of the industry’s 
change to 625 lines and the B.B.C.’s duplication of existing types of pro- 
gramme and, in the absence of colour, the lack of any comparable technical 
development to arouse the curiosity of inquiring minds. 

While we are not prepared to argue on the validity of the first two theses 
we do not believe that public interest in technical matters in general is 
waning. On the contrary, any working models or dissected diagrams explain- 
ing the inner workings, such as were to be found on the Armed Services 
stands and here and there among the set makers’ cabinets, could be relied 
upon to arrest aimless perambulation and in most cases to hold an audience 
which threatened to block even this year’s wide gangways. And since it is 
relevant evidence, we may be permitted to report that sales of technical 
literature from our own stand were higher than ever. . 

From this we conclude that, if the attendance figures were low, the quality 
was higher and deserving of more grown up treatment than was apparent 
from the sales approach of some of our manufacturers. We are speaking 
now of the image (to use the current jargon) presented to the customer who 
sees only the public stands. By contrast the trade demonstration rooms 
were well furnished with chassis, tuner units and circuit diagrams in addition 
to the refreshments and comfortable armchairs, a brief glimpse of which is 
all most visitors see as they pass under the eye of the commissionaire at the 
door. We are not suggesting that firms can afford to extend hospitality on 
this scale to every show visitor; what we do suggest is that the technical 
features in the demonstration rooms, which are accessible to dealers and 
journalists and which, in our view, make the Show worth while, should be 
brought out into the open for all to see. 

The future of the Show will be influenced by these considerations, but 
even more so by the attitude of its organizers and of the British radio indus- 
try as a whole towards foreign imports: though there must always be 
argument over the size of quotas the industry must learn to live with them. 
What useful purpose is served by compelling dealers and customers to 
visit peripheral shows to make comparisons? Let us make an end of pretence 
and bring them all under one roof (there is plenty of room!) before importers 
get set in the habit of running their own isolated parties. The German radio 
industry has for some years said that it would admit our products to its own 
exhibition and turn international if we would do the same for theirs. The 
Dutch Firato always has been international and the Paris show admitted 
foreign exhibitors last year. 

Unless we have one big show with all available products represented under 
one roof we might just as well leave the customer to do his shopping in the 
local High Street, but if we do this we lose the stimulus of the special 
occasion which is necessary to induce some people (buyers and sellers) to 
do anything at all! 

Does our industry think that by keeping foreign products out of the Show 
the customers will not find them; or does it think that comparison will be 
more difficult if the customer is made to take a bus or taxi to collect first- 
hand information? We have no doubts that he will find what he wants, and 
if it is foreign he may have to pay more or may think he is paying less for it. 
How much easier for him to decide on true value if he can see all the goods 
under the same roof. 
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E.H.T. UNIT 


HE original e.h.t. supply, although perfectly 
satisfactory under normal conditions, can be 
troublesome after the unit has been on for sev- 

eral hours, and also where mains regulation is poor. 
As only the —750V line is stabilized on the orginal 
unit, any large variations of mains supply voltage 
will cause noticeable changes in trace brightness. 
The other undesirable effect is that as the ferrite 
core of the e.h.t. transformer warms up after some 
hours of use, its characteristics change, producing 
changes in the output voltages. 

This new unit stabilizes all the lines against mains 
variations and also stabilizes the —750 V line against 
load changes. No overheating problems occur with 
the Ferroxcube core used. The derivation of the 
3kV p.d.a. supply from a voltage doubler makes for 
an easier-to-wind transformer, and also for a higher 
impedance (2 MQ) supply which is desirable from 
the safety point of view. 

The pentode section of the ECL86 (V2b) forms 
a Hartley oscillator running at about 50kc/s. The 
primary voltage is stepped up and rectified to pro- 
vide the three supply lines. The Hartley oscillator 
was chosen for use in this unit as experiments 
showed that the output voltages could be substan- 
tially varied by adjusting the screen-grid voltage of 
the oscillator. 

The action of the stabilizer is as follows. If any 
change of voltage takes place on the —750V line, 


+300V UNSTABILIZED 


————_— EXTRA LEAD-THROUGH 


Z -108V 


a fraction of this change is fed back, suitably ampli- 
fied, and applied to the screen grid of the oscillator 
to correct for the change in output. As it is required 
to correct for relatively slow changes in output a d.c. 
amplifier is needed. It is obvious that any changes 
due to mains variations on the other supply lines will 
also be corrected for. Should there be a change, 
however, in loading on the —750 V line the stabilizer 
will correct for this but there will be some change on 
the other lines. This change of voltage on the other 
lines with variation of load is, however, not impor- 
tant, as the only effect. it will have is on-the law of 
the brightness control potentiometer. For example, 
if the brightness is turned up, the load on the 
—750V line increases and its output voltage tends 
to fall. The control amplifier increases the screen 
voltage of the oscillator to maintain the —750 V line 
at its correct value, but in so doing the voltage on 


‘the 950 V line will increase slightly thus altering the 


grid-cathode voltage of the tube. 

For a stabilizer of this type to function effectively 
a large fraction of any change in output voltage 
should be fed back to the control amplifier. To 
obtain a large signal change at the input of the 
control amplifier it is necessary to employ a negative 
line for the following reasons. Assume that the 


~ cathode of the control amplifier is returned to chassis 


and that the required grid-cathode bias is about 
7.5V. The —750V line must then be attenuated 


4 #3kKV 
Me 
dl 
950V 
a 
+ 
Rie 
100k 
a ae 
K3/70 
Co Cio 
{—750V 0-001 
STABILIZED ee 
1K 3/70 


Circuit diagram of modified e.h.t. supply unit. . 
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ALTERNATIVE DESIGN FOR “WIRELESS WORLD” 
‘OSCILLOSCOPE USING A VALVE STABILIZER 


DRILLING 


A— Ya’ via. 
Overall dimensions of this alternative chassis are the same as iG 
those of the original. B—'/4 » GROMMET HOLE 


C— 3/ié' © VENTILATION HOLES 


D—'/e" » MOUNTING HOLES FoR 
PAXOLIN BASE IN CASE 


E — I/g"" a” ; 
VENTILATION HOLES ee 
THIS COVER IS FIXED AFTER F — 3/52." FOR TURRET TAGS 
THE SIDE PANEL = BF 
mga 
> ila F 
3 2 SS ? H — 4g" 1a. 


Eo 
33/5 
ED 
0) 
D On ag 
w) 2 o) 
S as 0) O 0) f 
= Q @ oY) 0 ) 
I au" " = @ 0) @) 
Chee : 6 a°o ae irEe 
ALUM INIU \/3" : 2 
ANGLE alle =D 2 Ra VENTILATION HOLES 
S (0) io” 
@ 


\ S a 
Yo S @E oF SG 
16s.W.g. ALUMINIUM NJ ean: 
DRILL ALUMINIUM CASE 
THROUGH THESE HOLES & fie am ig gam Ve 
. USE 5/i6"HIGH PILLARS BETWEEN le ioe Abie ie “Weak Bees 8 
vad SU RL 244 Sem Dene nek ee Sictind 2 1a i 


GROMMET THROUGH 
METAL CHASSIS FOR £,H,T. LEAD 


1 
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SECONDARY 


570 TURNS 
CENTRE TAPPED 
(12 LAYERS APPROX.) 
340 TURNS 
(II LAYERS APPROX.) 


PRIMARY 
80 TURNS 
TAPPED AT 20 

(1 LAYER ) 


FERROXCUBE 
TYPE 
FX1036 


0:006” PAPER 


ALL WIRE 32s.wg. d.c.c. 
LAYER WOUND, EACH LAYER INSULATED WITH THIN 
PAPER AND PAINTED WITH POLYSTYRENE SOLUTION 


340 TURNS 
oi 5 
20 TURNS 
g 
285 TURNS 
60 TURNS 
S 
285 TURNS 
ra 


4BA STUDDING 


a“ 
Mis" PAXOLIN TAGBOARO '/8 DIA. FIXING HOLES 
3/32’ DIA. TURRET TAG HOLES 


|, SPACER 
"/2"* | Yo" carpBoaro 
19/32 x '9/52 HOLE 


CARDBOARD FORMER 
96 X 36 OUTSIDE x 19/8 LONG 


CHEEKS (2 OFF) 
i '/2-x |'/2° CARDBOARD 
16 x 6 HOLE 


f 


BRACKETS (2 OFF) 


1/4" iv ai 


| uw 
/\6 ALUMINIUM 


Transformer winding details. 


by 100 times for correct biasing of the control ampli- 
fier. This also means that any error voltage fed back 
is also attenuated 100 times. For example with a 
-10% change in output, ie. 75 V, the change in the 
input voltage of the amplifier is only 0.75 V. If, now, 
the cathode of the amplifier is returned to a stable 
negative source (-—108 V is used), for correct biasing 
of the amplifier the output of the —750 V line need 
only be attenuated about 7.5 times and therefore the 
signal change at the input is 10 V which is adequate 
for correct working of the amplifier. 

The use of the negative line connection to the 
cathode of the first stage of the d.c. amplifier also 
serves another essential purpose. As the output of 
the 750V line is negative with respect to chassis, 
an increase in output voltage means that the 750V 
line goes more negative. To get the correct phase 
of control voltage at the screen of the oscillator 
value, it is necessary to use a two-stage d.c. ampli- 
fier. If the cathode of the first stage were connected 
to chassis the grid of the second stage would be 
positive. By connecting the cathode of the Ist stage 
to a negative supply the grid voltage of the second 
stage can be made negative to the required value 
- by choice of anode load and anode current of the 
first stage. The high-impedance output of the d.c. 
amplifier cannot be connected directly to the low 
impedance screen-grid circuit, and so a cathode fol- 
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lower (V2a) is used between the amplifier and oscil- 
lator screen grid connection. 

The dimensions of the unit are such as to allow 
assembly in the same box as the original e.h.t. sup- 
ply. Provided the specified layout is followed no 
problems should be encountered with the unit. Par- 
ticular care should be taken in the construction of 
the transformer as, at the fairly high voltages pre- 
sent, breakdowns in the windings could occur if 
careful layer winding and inter-layer insulation were 
not used. The transformer is constructed on two 
U-shaped Mullard Ferroxcube cores Type FX1036. 
A cardboard former of the dimensions shown in 
the diagram is first made and then painted with © 
several layers of polystyrene solution. The primary 
winding consisting of a single layer of wire is then 


Test Voltages 


Anode | Cathode Gi | G2 
Viale cane — 108 0. an 
Vib} + 90 0 a, a 
V2a| +290 + 90 4 90 ei 
V2b| £290 0 28 + 90 


———— 
Readings taken with 20kQ/V meter; h.t. supply 295V; 
normal brightness. ati 
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+300V 
UNSTABILIZED 


EXTRA 
LEAD-THROUGH 
—108V 


V2b(6) V2a(9) 


T0 Co 


TRANSFORMER 
TAG 


Practical wiring diagram. 


put on. The connections are brought out from 
holes in the former and the whole winding is covered 
in a layer of thin paper and painted with poly- 
Styrene solution. A dividing section is now glued in 
place with polystyrene solution to form two sections, 
the smaller of which is over the 20-turn grid winding 
of the primary. This smaller section is now layer 


- wound with 340 turns, occupying about 11 layers. 


Hach layer is painted with polystyrene solution and 
covered with paper before the next layer is put on. 
The bigger section is now wound with 570 turns, 
roughly 12 layers, centre tapped; each layer is again 
painted with cement and covered with paper. Two 
pieces of paper of 0.006-inch thickness are inserted 
in the gaps of the U cores and the whole assembly is 
clamped in its brackets, the ends of the windings 
being taken to the appropriate connections on the 
transformer tag board. The wire used for all the 
windings is 32 s.w.g., d.c.c. 

Setting up of the unit is simple, and the only 
instrument is a 20k2 per volt meter with ranges up 
to 3000V d.c. The correct power supply (295 V) is 
connected to the unit and after a few minutes warm- 
ing up time the —750 V line is set up using the pre- 
set control on the d.c. amplifier input. All the other 
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voltages should now be checked. The stability of 
the unit is such that with a load of 100A on the 
—750V line, there is only a change of 3 V on this 
line with a mains variation of +5%. This is more 
than adequate to ensure that there is no change in 
sensitivity of the tube. 


Mobile Radio Channel Spacing 


THE limited frequency bands available for mobile radio 
operation in the U.K. has inspired Pye engineers to 
develop equipment with 12.5 kc/s channels as compared 
with the current 25kc/s spacing in this country and 
30 kc/s in the U.S.A. In the United States, of course, 
they have the additional advantage of geographical spac- 
ing and also utilize a wider frequency band. The new 
Pye equipment, which relies on LC filters for frequency 
separation, was demonstrated at a recent exhibition of 
communications equipment in London. During a 
mobile demonstration in the West End there was little, 
if any, breakthrough to adjacent channels when once the 
vehicle was half-a-mile from the transmitting aerial 
which was on the roof of the Hilton Hotel. Amplitude 
modulation is used. It is understood the Post Office is 
to conduct tests with the 12.5 kc/s equipment. 
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NATIONAL TV & RADIO SHOW 


TECHNICAL HIGHLIGHTS AND DESIGN TRENDS 


FFICIALLY known as the “ Thirtieth National 
Radio and Television Exhibition” the TV and 
Radio Show, as it is described on the catalogue, 

provides a good opportunity for seeing most if not all 
the significant developments in the British domestic 
radio industry during the past year. 

The transistor, for. many years synonymous with 
and confined to the cheaper and noisier personal 
portables, has now proved its worth for really high- 
quality sound reproduction and is in process of 
establishing itself in low-noise television tuners. 

Although the major steps of adopting an extra line 
standard and of moving to ultra-high frequencie 
were surmounted two years ago, experience has :ndi- 
cated many opportunities for improvement both in 
television receivers and aerial systems. 


Television Receivers 


Now that B.B.C. 2 is established, at least in the 
London area, all receiver manufacturers were show- 
ing their second or even third generation dual- 
standard receivers. Mean ievel a.g.c. is, however, 
still universally employed and in most receivers some 
form of a.c. coupling is used to the picture tube. 
The 23 in tube size appears to be increasing in popu- 
larity, but considerable interest was aroused by the 
appearance of the llin mains “full performance” 
portable (K.B., R.G.D.). Transistor TV receivers, 
apart from the 84in Perdio were still noticeably 
absent although Ever Ready were demonstrating a 
7 in receiver powered from a dry battery, and Mullard 
had introduced a narrow-neck 11 in tube for use in 
“full performance” all-transistor receivers. ‘Tran- 


sistorized u.h.f. tuners were featured in several mains 
receivers (K.B., Thorn) which probably heralds the 
hybrid receiver as a production item in this country. 

System switching and programme changing have 
generally been greatly simplified in that the system 
switch is often mechanically coupled to the tuner 
switch so that the viewer automatically changes from 
405 to 625 when switching to B.B.C. 2. Push-button 
tuning for both v.h.f. and u.hf. tuning was also 
featured, notably in the Bush and Murphy receivers, 
high-stability oscillators being employed to avoid the 
necessity for automatic frequency control. 

Flywheel synchronizing is available in all re- 
ceivers, but in some cases it is an optional extra for 


use in fringe areas only. The sine-wave line oscillator © 


circuit appears to be gaining in popularity, due to its 
high degree of frequency stability. 

Separate tuners are used for u.hf. and v.h.f. re- 
ception, but on u-hf. the v.hf. mixer is often 
employed as an additional i.t. amplifier. Most manu- 
facturers employ 2 vision if. amplifiers (the first 
stage being common to sound and vision on 405 
lines) and one sound if. amplifier (Alba, Thorn, 
Decca, Sobell). In these receivers frame grid valves 
are used. Philips, however, employ a 3+2 if. ampli- 
fier. In many receivers (Thorn, Alba) the video 
amplifier is employed as an inter-carrier sound 
amplifier (6 Mc/s) but in others (Philips, Bush) the 
inter-carrier signal is taken from the video detector. 
In the Sobell range of receivers the inter-carrier 
sound signal is derived from the cathode circuit of 
the video amplifier. 

Mean level a.g.c. is used exclusively, the 2.g.c. 
potential being derived from the grid circuit of the 


K.B. ‘‘ Featheriight ’’ 11-in mains portable television receiver and (right) the chassis with units hinged back for servicing. 
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REVIEW 


IN BRITISH RECEIVERS 


synchronizing pulse separator valve. However, in 
the -basic chassis designed by Plessey and used in 
various forms by several firms, an amplified mean 
level system is incorporated, the a.g.c. amplifier being 
driven from either the anode or the cathode of the 
video amplifier depending on the system in use. 
With these types of a.g.c. systems the mean level of 
the a.c. component of the video signal is held con- 
stant and on pogaive modulation a very large d.c. 
“sit-up” on low-key scenés would tend to drive 
the video amplifier beyond cut-off if d.c. coupiing 
from the video detector were retained. In most 
receivers, the video amplifier is d.c. coupled on 405 
lines and a.c. coupled on 625 lines to overcome this 
problem. Conventional sync separator circuits are 
employed since there is no special requirement for 
noise protection in the u.h.f. bands. 

In most receivers flywheel synchronizing circuits 
are employed although in one or two they take the 
form of a plug-in unit. The double diode phase 
detector is commonly employed, but Philips use a 
triode circuit. _ Line oscillators show increasing 
tendency towards a sine-wave circuit in which the 
oscillator is formed by the pentode section of a 
triode pentode, the triode being used as a reactance 
‘valve to control the frequency. Notable exceptions 
are in the Thorn receivers where a blocking oscillator 
is employed and in the Plessey chassis where a rather 
unusual form of multivibrator circuit is used. 

The basic Plessey circuit is shown in Fig. 1 in 
which it will be seen that a triode heptode valve is 
used as a multivibrator with cross coupling between 
the second control grid of the heptode section and 
the triode. The d.c. control potential from the phase 
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Thorn ‘‘ cool-running ’’ layout with main unit removed. A 
mains transformer is used instead of the usual heater series 
resistance. 


detector is applied to the first control grid to vary 
the heptode cathode current. Variation of the hep- 
tode current causes the drive to the triode to vary 
with amplitude and hence the frequency is varied. 
The advantage of this circuit arrangement is that 
the multivibrator offers a very high impedance tuad 
to the phase detector circuit. Stabilization of the 
free running frequency is achieved by the tuned 
circuit connected in series with the heptode anode 
load resistor. / 

Stabilized ‘line deflection circuits are now almost 
universally employed. In these circuits a pulse from 
the line output transformer is rectified by a non- 
linear (voltage-dependent) resistor (v.d.r.) and a 
negative bias applied to the grid of the line output 
valve (Fig. 3). If the flyback pulse varies in amplitude 
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Triode-heptode line timebase circuit (Plessey). 
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the grid bias of the line output 
INPUT 


stage varies and tends to maintain 
the flyback pulse at a constant 
amplitude. The line output valve 
is operated above the “knee” of 
its anode characteristic in this type 
of circuit and this avoids the gen- 
eration of Barkhausen oscillations 
which could interfere with u.h.f. 
reception. Stabilization of the 
vertical timebase is most often 
achieved by operating the oscil- 
lator from the line boost potential 
with an additional v.d.r. to stabi- 
lize the potential applied to the 
oscillator. 

The mechanical design of re- 
ceivers has improved considerably 
over the last two years most 
chassis being very clean and 
accessible for servicing. Par- 
ticular attention has been paid 
to the use of non-inflammable 
materials in particular in the construction of the 
line output transformer. A vertical chassis or a 
horizontal chassis mounted at the bottom of the 
cabinet tend to be the most popular with fold-out 
arrangements to facilitate servicing. Printed circuit 
panels are exclusively used, sometimes one large 
panel (Thorn) or two smaller panels carrying <he Re 
and video circuits separated from the timebase 
circuit. An unusual feature of the Thorn receivers 
is that a small mains transformer is employed in 
place of the more usual mains dropper. This con- 
siderably reduces the ambient temperature in the 
receiver, which it is claimed, will improve the long- 
term reliability. In the 11 in K.B. receiver a diode in 
series with the heater chain is used in place of the 
mains dropper, again to reduce power dissipation by 
converting the heater waveform to that of a haif sine 
wave. 

The Ever Ready Company feature a fully tran- 
sistorized portable receiver with a power consump- 
tion of only 3 watts, (405 lines) and 3.3 watts on 
625 lines. This receiver, designed in conjunction 
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G.E.C.-Sobell-McMichael television chassis in which the main unit is placed near the 
bottom of the cabinet and can be tilted forward for ease of access during servicing. 
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Fig. 2. Stabilized power supply circuit used in the prototype Ever Ready battery-driven 
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with the Ferguson laboratories, shows that operation 


from non-rechargeable dry batteries is feasible. The 


price of the battery which has been specially 
developed for this purpose is expected to be 12s 6d 
and is estimated to have a life of some 40 hours. 
The receiver incorporates a 7in picture tube with 


a 42° deflection angle and 28mm neck. The weight 


of the receiver including battery, is approximately 
16 lb and it measures 9inx 8inX13in. The picture 
tube is a Mazda experimental type V3271. It is 
just over 12in in length and is operated at 8kV. The 
unusual features of the receiver are, first, that the 
e.h.t. is not obtained from the line timebase but 
from a separate e.h.t. generator consisting of a free- 
running blocking oscillator driving a 5-stage Cock- 
roft-Walton multiplier. The maximum load capa- 
bility is about 35uA. The second unusual feature is 
the stabilized power supply generators, the basic 
circuit of which is shown in Fig. 2. To minimize 
the dissipation which would occur in a conventional 
regulator a free running blocking oscillator is used. 
The frequency of the blocking oscillator is varied 

by the control circuit which em- 


ploys two transistors and a 
Zener diode to maintain a con- 
stant output voltage. The 


stabilizer operates with an input 
voltage variation of between 74 
and 124 volts. ~° 

The receiver employs a 3- 
stage vision i.f. amplifier, video 
detector, emitter follower and 
video output stagé. 
level a.g.c. system is used with 
a damping diode to control the 
gain of the if. stages. The sound 
channel consists of 3 if. ampli- 
fiers and a 4-transistor audio 
output circuit. A 3-transistor 
synchronizing pulse separator is 
employed and the vertical time- 
base consists of a blocking oscil- 
lator, emitter follower, and out- 
put stage. The line timebase 
consists of a blocking oscillator, 
controlled by a conventional 
phase detector which drives the 
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output stage. The complete receiver (405 line ver- 
sion) employs 31 transistors and 25 diodes, 10 being 
employed in the e.h.t. generator. 

A complete dual-standard hybrid receiver was 
shown by Mullard to illustrate the optimum ex- 
ploitation of available types of valves and transistors. 
This receiver features a completely transistorized 
audio channel in addition to the if. amplifiers and 
tuners so that the sound ‘signal is available immed- 
iately the receiver is switched on. Also incorporated 
in the receiver is a brightness correction circuit for 
reinserting the d.c. component in the displayed 
picture. The degree of transistorization achieved 
in this receiver has reduced the power consumption 
from about 160 watts for a conventional receiver 
to some 95 watts. A completely transistorized full 
performance miniature receiver employing an 1lin 
picture tube (A28/13W) operating at 11 kV was also 
shown by Mullard. This tube employs a 90° deflec- 
tion angle and a 20mm neck diameter to reduce the 
scanning power requirement. Also featured in this 
receiver was the new video transistor BF109 and 
the fast switching line output transistor AU103. 
The receiver has a power consumption of about 13 
watts (625-line operation) and is designed for opera- 


tion from the normal supply mains or rechargeable 
battery. The receiver employs 29 transistors and 18 
diodes. A 3-stage vision if. amplifier precedes a 
double diode video detector circuit which has been 
developed to minimize switching. The video emitter 
follower drives the sync separator a.g.c. system and 
video output stage. A 2-stage sound if. amplifier 
is used to drive a 4-transistor audio circuit output. 
A 3-stage vertical timebase is employed which 
incorporates a blocking oscillator, emitter follower 
and output stage. The line oscillator is a sine-wave 
type for good frequency stability and ease of system 
switching with its frequency controlled. by a react- 
ance transistor. A shaping amplifier drives the out- 
put stage which also is used to generate the e.h.t. 
A 3-transistor stabilized circuit is employed to 
minimize supply potential variations. 

A simple vertical timebase circuit was demon- 
strated by Thorn-A.E.I. In this circuit the flyback 
pulse from the anode of the vertical output valve 
is fed back to a triode to form a multivibrator. One 
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Above: Fig. 3. Basic stabilized line 
deflection circuit. 


Defiant (C.W.S.) chassis (left) in 
normal working position and (below) 
tilted forward for access to back 
printed circuit. 


of the problems with this type of circuit is that of 
line pulses from the deflection coils being fed back 
to the oscillator and destroying the interlace. Par- 
ticular care has been taken in the feedback loop and 
in the construction of the deflection coils to mini- 
mize such feedback and this together with the short 
conduction time for the oscillator ensures excellent 
interlace. For reception of noisy signals a diode in 
the synchronizing channel is used to clip the 
separated vertical sync pulse and so to maintain a 
more stable interlace. The circuit was developed 
around the 30PL14/PCL88 or PCL85 valves. A 
stabilized line output stage using the PL500 valve 
and an e.h.t. of 18kV was also demonstrated. 

A development in picture tube construction seen 
last year_on the Continent, but new to this country 
was shown by both Mullard and Thorn-A.E.I. under 
the names of “Panorama” and “Rim-guard” res- 
pectively. These tubes feature a steel band around 
the edge of the screen which completely prevents 
implosion and hence no plate glass or plastic implo- 
sion guard is necessary in the receiver. Also mounted 
on the steel band are fixing lugs so that the tube 
may be very simply mounted in a cabinet. This 
tube will undoubtedly offer new opportunities to 
receiver designers and stylists, and at the same time 
the absence of an implosion guard reduces reflections 
caused by room lighting. 

Looking to the future, present trends seem to 
indicate an increase in the e.h.t. potential applied 
to the tubes to increase the brightness and further 
improve definition. Operation at e.h.t. potentials of 
between 18 and 20kV instead of the more normal 
16kV were shown by both Mullard and Thorn- 
A.E.I. 

Colour television was noticeably absent from the 
Show but a new range of valves for colour deflection 
circuits by Mullard reminded us that technical pre- 
paration continues. 


Aerials 


The importance of the aerial and especially the 
direction of the array was emphasized in a con- 
vincing demonstration at the B.B.C. stand. Visitors 
were able to orientate a model array on a chimney 
stack and see the degradation in the television picture 
quality when the aerial was swung away from the 
transmitting aerial towards a “block of flats” dia- 
metrically opposite. Incidentally, in a recent EVA: 
“opinion survey” it was found that two-thirds of 


The mains version of Labgear’s u.h.f. aerial amplifier with the 
cover off and the power pack removed. 
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Belling-Lee broad- 
band television aerial 
for Channels 6-13 
showing the two 
folded dipoles. 


viewers complaining of poor reception had inadequate 
aerials. 

Apart from aerials there were but few components 
and accessories to be seen at the Show. However, 
one can hardly talk of trends in aerials as their design 
is dictated mainly by the frequency band or bands 
to be received. The emphasis at the Show was on 
u.h.f aerials but the recent introduction of BBC-1 
transmissions at the top end of Band III has called 
for wideband aerials to cover both the I.T.A. and 
B.B.C. transmissions in this band. Most of the 
aerial manufacturers have introduced these. 

Belling-Lee have achieved the necessary broad- 
band coverage (Channels 6-13) by using two folded 
dipoles, of different lengths, joined in parallel by a 
matching bar. A dipole reflector and single director 
complete the array. Labgear use a skeleton conical 
arrangement resembling the mathematical signs 
“much greater than” or “much less than” with 
space impedance termination to secure a uni-direc- 
tional polar diagram. It is claimed to have a Band 
III performance equivalent to a six- or seven-element 
array. These “Spacematch” aerials, as they are 


called, also operate as a broadband half-wave dipole 


on all Band I channels and as a full-wave dipole on 
Band II. 

A wide variety of u.hf. arrays, some featuring 
novel arrangements of elements, were to be seen. 
Among the set-top types the bow-tie and “V” 
arrangements predominated and some of these 
embodied built-in amplifiers in the mounting base. 
Aerialite have introduced a new “Golden Gain” 
range of u.h.f. aerial with gradually increasing 
spacing of the directors (either 11 or 18). Folded, 
instead of multi-rod, reflectors have been introduced 
by J-Beam on some of their arrays. They are used 
on the u.h.f. section of their “ Tribeam ” three-band 
array which incorporates a Band I dipole, three 
elements for Band III and six-element u.h.f. section. 

Incidentally, one u.h.f. aerial seen at the Show 
had uncropped mounting bolts of about half the 
length of a Band IV dipole which at first appeared 
to be part of the array! 

The question of whether or not to use a balun to 
connect the unbalanced coaxial feeder to the balanced 


aerial is still hotly contested—the “fors” are Anti- 
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ference and J-Beam and the “againsts” Aerialite, 
Belling-Lee and Labgear. A new type of inverse 
balun has been introduced by J-Beam. 

Most of the aerial manufacturers, and also Perdio, 
Were showing transistor aerial amplifiers. Some of 
these. boosters are for mains operation but there are 
also several battery versions. Similarly there are 
models for masthead mounting and others for clip- 
ping on to the back of the receiver. 


Sound Receivers and Reproducers 


The transistor, having ousted the valve from ail 
battery portables, is now making inroads into mains- 
operated receivers and radiogramophones-—even the 
most expensive high-quality types. Transistors do 
not in themselves give lower distortion than valves, 
which will still be the logical choice with high- 
impedance loudspeakers of the electrostatic type, 
but with the popular low-impedance moving-coil 
loudspeaker the output transformer can be dispensed 
_ with if two power transistors in a half-bridge circuit 
are used in the output stage. These are generally 
directly coupled to a complementary-pair driver 
stage and, with overall feedback, distortion can now 
‘be reduced: to 0.1% or less. But other circuit 
variants are capable of producing equally good 
results and it is safer to say that most of the circuits 
_ discussed in this journal last year by O. Greiter 
(“Transistor Amplifier Output Stages”) will be 
found to have their adherents. Input stage back- 
ground noise has been further reduced by the intro- 
duction of special silicon transistors such as the 
Mullard BC107. 

Now that transistors can compete with valves on 
an equal footing as regards background noise and 
distortion, manufacturers have been quick to exploit 
their other advantages when used in mains-operated 

receivers and amplifiers. No warm-up period, with 
“instant” music or football results, is an obvious 

technical bonus which will carry weight with the 
‘customers, but the designer is more likely to dwell 

on the relief from hum troubles due to small size 
and low impedance of circuits, the greater reliability 
of components due to lower potentials and less heat, 

and the prospect of indefinitely long life in the 
transistors themselves. By now most servicemen 
have learnt to avoid damage when using a soldering 
iron or applying continuity test voltages. 

Among sound broadcast (radio) receivers, valve 


Bush VHF8I table-model, representing the older generation of 
receiver for which there is still a steady demand. 
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Perdio ‘‘Marco Polo 
transistor receiver with 
9 wavebands. 


Hacker ‘‘Sovereign’’ 
portable with a_ sen- 
sitivity of 2 pV. 


types are hard to come by, but there is still a specific 
demand from.conservative listeners and “ by special 
request” Bush have produced the VHF81 with f.m. 
and medium- and long-wave a.m. coverage, push- 
button wavechange, and 2 watts output. But the 
main trend in this country as well as on the Conti- 
nent is towards the large, high-performance transistor 
transportable for which the vogue started some years 
ago in the United States. The shiny black and 
chromium styling is well exemplified by the Perdio 
“Marco Polo” which is also typical in having a 
world local time map inside the front cover. There 
are in all 9 wavebands (v.h.f./f.m., l.w., m.w. and 
six s.w. covering 1.6 to 30Mc/s), and a beat fre- 
quency oscillator is included for c.w. reception. 
Automatic frequency control is provided for v.h.f. 
for which a circuit separate from the a.m. side has 
been incorporated. Hacker Radio in their Model 
RP 18 “Sovereign” receiver have also used com- 
pletely separate tuners for a.m. and f.m. and can 
claim a sensitivity better than 2.V for 10dB s/n 
ratio at 30% modulation with full limiting at 5.V 
on the v.h.f./f.m. band. Sensitivities on the medium 
and long-wave range average 6uV, but 2uV at 200 
metres where the “ extra-territorial” stations congre- 
gate. This set is more subdued in appearance than 
most, but boasts an 8inX5in loudspeaker fed with 
up to 1.2 watts from a transformerless d.c.-coupled 
circuit. It has a.f.c. on f.m. and an inter-station 
noise suppression button. 

In the smaller portables there is also a trend 
towards greater range and the Alba “Olympic” 
with its extra short-wage range has fine tuning which 
is also available for accurate adjustment on Luxem- 
bourg where the L/C ratio is high. The Pam Model 
5222 has four bands including v.hf. and a S.W. 
range, and Model TB81 T/E by the same firm has 
a trawler band as well as short, medium and long 
waves. 

Among the larger radiogramophones and stereo 
record reproducers the witch word this year is 
“solid state” (which has been with us since the 
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Typical of the new generation of sound broadcast receivers, 


dawn of physics and today means “ semiconduc- 
tors”). Every principal manufacturer has gone over 
to transistors in this luxury class, notable examples 
being the Decca 700 Mark II (with adjustable loud- 
speaker angles for optimum stereo effect in any given 
room), the C.W.S. Defiant AF 85 (which like many 
other stereo reproducers is adaptable for stereo 
broadcasting), the Pye Model 1207, the Philips 541A 
Model 2312. There is plenty of choice of cabinet 
styling, both traditional and nouveau vague, and in 
the latter category we would not hesitate to put the 
Pye “Achoic” stereo reproducer which provided 
one of the talking points for “hi-fi” visitors to the 
Show. Pye have always had a soft spot for “ black 


a 


Set makers can now buy ready-made modules for assembly in 
transistor receivers. The example illustrated is the Mullard 
Type LPI156 r.f./i.f. fully screened mixer/amplifier for use with 
external short-wave (up to 26 Mc/s), medium-wave and !ong- 
wave coils. It measures 2.44 x J.19 x 0.64in. 


Garrard LAB 80 transcription gramophone turntable with 
conversion spindle for automatic record changing. The tone 
arm, designed for minimum torsiona! resonance, is of selected 
wood reinforced with metal. 
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R.G.D. ‘‘ International ’’, the Decca TP99, and H.M.V. 2122. 
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boxes” which produce pleasant sound in a rather 
mysterious way, but this latest in the line was open 
for all to see; indeed the “exploded” version 


revolving on their main stand was one of the few ~ 


technical novelties to be found outside the private 
demonstration rooms. The somewhat amorphous 
title chosen for this instrument evokes among hi-fi 


enthusiasts the well known term “anechoic,’ mean- 


ing free from echoes, but the system does, in fact, 


depend on first reflections from the walls of a room— © 


preferably adjacent walls in a corner. This in itself 
is not a new idea, having been seen on the Continent 
and reported in this journal four years-ago. What 
is interesting is the use of three small-diameter 
moving-coil units in each channel with a special low- 
frequency pair with a common feed from both 
channels having a large-amplitude linear movement. 
Transistors are used throughout and the output in 
each channel is 5 watts from a transformerless 
Class B circuit. (Fig. 4.) The automatic record 
changer is fitted with a lightweight (2 gm) ceramic 
stereo pickup in a retractable tone-arm housing 
developed by C.B.S. Laboratories of Stamford, 
Connecticut. 

-Garrard have broken fresh ground with their 
LAB 80 transcription turntable, which can be con- 
verted to operate as an automatic record changer 
merely by the insertion of a special centre spindle. 
This spindle eliminates the need for an overarm and 


K.B.“‘Discomatic”’ 
record player with 
a capacity of 40 
7-in discs. 
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Pye ** Achoic’’’ stereo record reproducer. 


will accommodate 8 records (two speeds only, 334 
and 45 r.p.m.). The pickup arm, of composite wood 
and metal construction, is designed to eliminate 
torsional resonance and is provided with a calibrated 
adjustment for stylus pressure. The inward force 
resulting from stylus friction is offset by a lever 
operating an auxiliary counterbalance. The con- 
ducting rubber turntable mat is held concentric at 
the edge as well as at the centre. Controls are by a 
row of tab switches and the auto-trip mechanism is 
operated through the repulsion of two small magnets 
with like poles opposed. 

While on the subject of record players, and to 
conclude, mention may be made of the K.B. “ Disco- 
matic” portable transistor record player. This holds 
forty 7-in discs and enables immediate selection to 
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CHANNEL 


Fig. 4. Part of output stages in the Pye 
““Achoic ’’ box. 
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Technical details of the Pye ‘‘ Achoic’’’ box were effectively 
displayed in this ‘* dissected ’’ version. 


be made of either side of any record. The playing 
mechanism travels on guides behind the record 
store and clamps and plays any record which is 
rolled out and finally returned to the store in a 
sequence selected by push buttons. 


R.H. 
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KK 
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Outside Earls Court 


INTERNATIONAL PRODUCTS SEEN AT OTHER LONDON SHOWS 


N addition to the wide range of products displayed 
at this year’s National Television and Radio Exhibi- 
tion, some 15 independent shows, exhibiting equip- 

ment from most of the radio manufacturing countries 
of the world, were held in London at the end of August. 
(A detailed list was given on p. 461 of the previous 
issue.) Most of the equipment seen by Wireless World 
staff was of good quality—both in cabinet and chassis 
design—and it is evident that importers are finding that 
the public at large are becoming more selective and are 
now prepared to pay for quality. 

Another interesting fact which came to light was that 
most of the exclusive distributors of foreign made equip- 
ment in this country now have good servicing organiza- 
tions backing their sales. The distributors of the Sharp 
range of Japanese equipment (Sharp Sales and Service, 
16-18 Worsley Road, Swinton, Manchester) show their 
faith in the lines they sell by giving a five-year guaran- 
tee in the first year of which they make no labour charge 
for any repairs should a unit fail through faulty work- 
manship or components. 


Hi-fi Equipment 


Quite a number of the outside exhibitors had hi-fi 
equipment on show. The highlight of the German 
Loewe Opta display (organized by the United Kingdom 


Rear view of the ‘‘ Freiburg ’’ table radio from Saba Electronics. 
Its a.m./f.m. chassis, which has provisions for a multiplex unit, 
is very similar to the ‘‘ Freiburg Studio ’’ receivers used in 
their hi-fi outfits. 


distributors Highgate Acoustics, 71-73 Great Portland 
Street, London, W.1) was the Model LO 40 a.m./f.m. 
stereo receiver, which forms part of an integrated repro- 
ducing system. This receiver is fitted with a multiplex 
unit in anticipation of the introduction of an f.m. stereo 
service in this country. Valves are still used in the 
front-end, which covers the l.w., m.w., s.w. and f.m. 
bands, and transistors are used in both of the integral 
20-watt amplifiers. Although any brand of speakers can 
be used, and for that matter any transcription unit, a 
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pair of their own speaker units and a Garrard Type A 
transcription unit are assembled in the Luna-Phono- 
Stereo outfit. ~ a e 

Another similar outfit from Germany was shown by 
Saba Electronics Ltd.,-of Eden Grove, London, N.7. - 
This outfit is built around their four-waveband “ Frei- 
burg” a.m./f.m. studio receiver which features—as a 
number of other radios and radiograms in their range— 
a remote control unit. With this, one can switch the 
outfit on from the armchair and have full control of the 
radio section on the medium-wave and the f.m. band. 
Changing of stations is effected by means of a single 
hold-on switch, which when operated causes the receiver 
to hunt—either to the left or to the right dependent 
upon selection—until the next station in the selected 
band is reached; the station is then automatically fine- 
tuned. This procedure is continued until the station 
you require comes up. Adjustment of the level of 
volume and operation of the bass-cut control can also 
be effected through this unit, which is electrically con- 
nected to the receiver. Although a stereo decoder is 
not fitted to this receiver, one can be fitted when 
required and used in conjunction with the integral six- 
watt per channel stereo amplifiers. 

A comprehensive range of Japanese Trio equipment 
was demonstrated by the U.K. importers Winter 
Trading Ltd, of 95-99 Ladbroke Grove, London, 
W.11. Combined tuner/stereo amplifiers were shown 
and only the senior model, the WX-400U, at 99gn was 
fitted with a stereo decoder, although a separate multi- 
plex unit is available for use with their other units. The 
WX-400U covers 535 to 1,605 kc/s in the medium-wave 
band, 80 to 108 Mc/s in the f.m. band and has an out- 
put of 20 watts per channel (music). A signal level of 
1.9uV (at 98 Mc/s) is required to obtain a 20 dB signal- 
to-noise ratio in the f.m. band and 2.0uV (at 1,000 ke/s) 
for a signal-to-noise ratio of 10dB in the m.w. band. 
The frequency response of f.m. stereo is within 3dB 
from 50 to 15,000c/s (amplifiers +dB from 20 to 
20,000 c/s) and separation is quoted to be better than 
38 dB. Twenty-two valves and eight diodes are used 
in this receiver. 

The first all-transistor a.m./f.m. stereo receiver from 
the Danish manufacturer Bang & Olufson was shown 


' by their U.K. distributors, St. Aldate Warehouse Ltd., - 


of Innsworth Lane, Gloucester. Known as the Master 
610K, it covers the l.w., m.w., s.w. and the f.m. bands 
and has an audio output of six watts per channel. Pro- 
visions are made for acceptance of the B. & O. multi- 
plex unit, which can be fitted should stereo broadcasting 
start in this country. Its long, low lines (53294 
83in) are rather pleasing with the speakers facing for- 
ward at either end of the cabinet. An almost identical 
model, but with no speakers, is available in the form of 
the Beomaster 900. 
Another continental stereo receiver with similar lines 
(10 x 254 x 103in) and separate speakers (83 X 253 X 10Zin) 
was shown by Telefunken’s U.K. distributors Welmec 
Corporation Ltd., Lonsdale Chambers, 27 Chancery 
Lane, London, W.C.2. Thirteen valves, nine diodes, a 
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Right: Bang & Olufsen’s ‘‘Master 6i0K”’ a.m./f.m. 
stereo receiver. 


Below: Trio Model WE-85 combined tuner/stereo 
amplifier. Provisions are made for fitment of a stereo 
decoder in this three-waveband receiver. 


transistor and two rectifiers are used in this 155gn Ger- 
man outfit, which covers four wavebands and is fitted 
with an f.m. stereo decoder. Known. as the Opus 2430 
MX, the pair of push-pull output stages are each rated 
at eight. watts and the input sensitivity of the receiver on 
the f.m. band is quoted at 1,0”V for a signal-to-noise 
ratio of 26dB. Each of the two speaker units is fitted 
with a 54X7%in medium treble speaker, a 74 X134in 
_ woofer and a filter for treble and bass frequency separa- 
tion. A stereo balance control is fitted to the receiver 
and has an adjustment range from +8dB to —40dB. 
An ‘interesting German  four-waveband stereogram 
_ chassis was shown by Kuba Sales and Service Ltd., of 
_ 64 Thornton Road, Thornton Heath, Surrey. Known as 
the Type 664 chassis, printed circuits are used through- 
out with six valves, three semiconductors and a selenium 
rectifier to cover the |.w., m.w., s.w. and f.m. bands. A 
decoder can be fitted without difficulty for f.m. stereo 
reception if required, and sockets are provided for stereo 
pickup, tape recorder and external loudspeakers. ‘This 
chassis, which is fitted to a number of their radios and 
_ ftadiograms, can be purchased’ for under 30gn. Inciden- 
tally, the Kuba products sold through wholesalers carry 
the brand name Imperial, and a number of their radio- 
grams were displayed by Tellux Ltd., of Avenue Works, 
Gallows Corner, Colchester Road, Romford, Essex. 
Several of the models shown were fitted with the Type 
664 chassis. 

Most of the exhibitors of the hi-fi labelled equipment 
displayed a selection of radiograms the majority of which 
- were fitted with the same chassis as that used in their hi-fi 

receivers. 

Four new stereograms have been added to the Grundig 

range of equipment available in this country. Each of 
them incorporates a radio chassis covering the v.h.f. band 
_as well as the l.w., m.w. and s.w. bands and a decoder for 
stereo broadcasts is optional. Two of them have two 
large elliptical speakers with two concentric tweeters, 
another has an additional four “treble” units and 
the fourth (Model KS580) has a total of ten speakers and 
an output of 8.5W per channel. Each of these stereo- 
grams has a four-speed record changer incorporating a 
precision pickup arm device which gently lowers the 


head on to the pre-selected section of the record. The 


prices of these instruments range from 119 to 275 gn. 
Grundig (Great Britain) introduced television receivers 
for the first time at their show at the Hilton Hotel. The 
two receivers, which are now being made in this coun- 
try, incorporate the same 405/625-line chassis with a 23in 
screen. The Console K230 has a front-facing elliptical 
speaker fitted on either side of the screen. The “Stereo 
Theatre,” costing 365gn, incorporates an a.m./f.m. 
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receiver, transcription record changer and six speakers, 
and has an output of 6W per channel. 


Transistor Portables 


Although we: still have not seen an f.m. receiver in this 
country especially designed for car installations, a number 
of a.m./f.m. portables designed to double as car radios 
were shown this year. One of these, a three-waveband 
receiver from Braun, known as the T580, was shown by 
the United Kingdom distributors Argelane Ltd., of 251 
Brompton Road, London, S.W.7. Covering the long, 
medium and f.m. bands, it has an output in excess of 
one watt and requires a signal input of 3vV for a 50mW 
output. A complete car installation, including a dash- 
board speaker and all the mounting hardware, is available 
for the 32gn receiver. When inserted into the car mount- 
ing, the internal battery is automatically disconnected and 
the receiver obtains its supplies from the car battery (6V). 
The internal aerial and speaker are also automatically dis- 
connected and connected to the car aerial and speaker. 
Automatic frequency control circuits are featured in the 
fm. section of the receiver. 

Also from Germany, and having similar coverage, is the 
Akkord nine-transistor “ Auto-Tourist,” which was shown 
by the U.K. distributors Denham & Morley Ltd., 
Denmore House, 173-175 Cleveland Street, London, W.1. 
It costs a little more at £40 but covers one of the short- 
wave bands and has a theft-proof car bracket. Another 
such a.m./f.m. receiver, although not _ specifically 
designed to double as a car radio, is the Nordmende 
“Transita-Globetrotter.” 

Judging from the number of receivers on show 
having at least one short-wave band, and some many 
more, short-wave listening is about to become popular - 
again. Perhaps the most impressive seen, as far as 
coverage is concerned, was the German all-transistor 
“'Transita-Globemaster ” from Nordmende, which was 


Inside view of the Nordmende ‘‘Transita-Globetrotter’’ fifteen- 
waveband a.m./f.m. transistor portable. 
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Jackson _ five-wave- 
band transistor re- 
ceiver from Japan. 


shown by the importers TAK Continental (Importers) 
Ltd., of High Street, Stone, Staffs. This 67 gn 
receiver has eleven widespread short-wave bands cover- 
ing 11 to 80 metres and also covers the marine- (1-5 to 
3-7 Mc/s), long- and medium-wave bands and 87 to 
104 Mc/s in the f.m. band. An internal 9X5 in speaker 
is used to handle the 2-5-watt output and sockets are 
provided for extension speakers—or headphones—and 
also for external aerial, gram and tape recorder inputs. 
Automatic frequency control is provided for the f.m. 
band and the receiver can be operated from either its 
five internal 1-5-volt cells, a car battery or from the 
mains; a special connector being available which in- 
corporates a transformer and rectifier. A ferrite-rod 
aerial is fitted for the medium- and long-wave bands 
and a telescopic aerial is provided for the rest. Car 
brackets are available. 

Another a.m./f.m. receiver with almost as many 
wavebands, thirteen in actual fact, but at more than twice 
the price is the Braun T1000 all-purpose receiver. 
The short-wave section is spread over eight bands and 
covers 1-6 to 30Mc/s. Sensitivity figures quoted for 
these bands range from 6 to 15V for a 10dB signal- 
to-noise ratio. The long- and medium-wave bands are 
both split into two, the first covering 130-240 kc/s 
and 230-420 kc/s (54V/10dB) and the other covering 
0-52-0:94 Mc/s and 0-9-1-65 Mc/s (7“V/10dB). A 
separate receiver—to the audio stages—is employed for 
f.m. reception and only requires an input of 0-8 /V for a 
signal-to-noise ratio of 26dB. Automatic frequency 
control is provided for the f.m. section, which covers 
87 to 108 Mc/s, and the a.g.c. circuits are so designed 
that limiting starts at 1»V on f.m. signals. Two stages 
in the a.m. section of the T1000 receive a.g.c. voltages 
as against one in the f.m. side. A beat frequency 
oscillator is featured in this receiver, which employs 20 
transistors, 8 semiconductor diodes and two selenium 
stabilizers. These receivers cost £195. 

Separate a.m. and f.m. stages are also featured in the 
French Pygmy-Radio “Super 2001” shown by Europa 
Electronics Ltd., of Howard Place, Shelton, Stoke-on- 
Trent, Staffs. This receiver uses transistors through- 
out and in addition to the l.w., m.w. and f.m. bands, 
it covers seven short-wave bands; four of which are 
bandspread 

Another interesting set, but at the lower end of the 
price scale of the multiple waveband receivers, was the 
senior model in the Jackson range of Japanese portables 
imported by Winter Trading. This receiver covers the 
l.w., m.w. and three short-wave bands and, as a number 
of other sets on show, is fitted with a “null” tuning 
indicator and a tone control. Ten transistors are used 
in the receiver and to assist in tuning at night a dial 
light is fitted to this 294 gn set. 
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ape Kecorders 


A number of interesting tape recorders were shown. 
Elizabethan, for example, had several recorders on dis- 
play ranging from single-speed twin-track machines with 
automatic record level control at 26gn, to their senior 
model, the LZ 511. This stereo machine employs tran- 
sistors throughout, has a three-speed, four-track deck 
and detachable 8 X5 in speakers. The amplifiers are both 
rated at three watts and the frequency response of the 
machine is quoted as 40 to 16,000c/s at 74in/sec, 40 
to 12,000c/s at 32 in/sec and 40 to 7,000c/s at 1Zin/ . 
sec. Dual recording meters, bass and treble controls, 
and full superimpose and monitoring facilities are 
features of this 65 gn machine. : 
Voice-operated tape transport control is featured in 
the National RQ-150 from Matsushita Electric. ‘This 
can be adjusted to operate at any voice level and over- 
runs for approximately 14 seconds so as not to sut off 
the tape recorder with small interruptions in speech. 
The frequency response of this Japanese machine is 100 
to 7,000c/s at 33in/sec and 100 to 4,000c/s at 1g in/ 
sec. Its features include automatic film-slide and movie 
synchronization and remote control facilities, and it can 
be obtained through the sole U.K. importers (Unamec), 
United Africa Mechanical and Electrical Ltd., United 
Africa House, Blackfriars Road, London, S.E.1. 8 
Another interesting exhibit was the Model 1650 from 
Roberts of America. Handled in this country by Arge- 
lane Ltd., of 251 Brompton Road, London, S.W.3, this 
four-track stereo machine employs a new heavy-duty 
motor and has a wow and flutter figure of less. than 
0-2% at 74in/sec. Frequency response at this speed is 
within +3dB from 30 to 18,000c/s and within ~ 
+3dB from 50 to 10,000c/s at 32in/sec. An acces- 


sory kit is available for 15in/sec recording and play- 
back, and at this speed the frequency response (+3 dB) 
is extended to 20,000. A signal-to-noise ratio of better 
than 45 dB.is quoted for this £175 machine. 


Elizabethan Model LZ 51 stereo tape recorder. Dual recording 
meters are featured on this four-track, three-speed machine. 


Nationa! RQ-150 voice-operated portable tape recorder Anis 
Matsushita Electric, of Jaban. 
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To measure 
C. W. Power... Sideband power 
... Modulation depth 


The U.H.F. Wattmeter Type 319 
is a light and compact instrument 
for measuring C.W: power, 
sideband power, and modulation 
depth in the frequency range 
1-1000Mc/s. Carrier and sideband 
powers are indicated directly 

on a 34” scale meter in two 
ranges. Percentage modulation 
depth is shown ona 
potentiometer scale. 
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For carrier measurement no 
additional power is necessary; 
internal dry batteries provide 
power for sideband and 
modulation measurement. 

This instrument is one of the 
units in the Airmec range of 
U.H.F. equipment which includes 
connectors, adaptors, 
attenuators, reactance lines, 


slotted lines etc. 


Airmec UHF Wattmeter Type 319 


Al rmec for peak performance consistently 


LABORATORY INSTRUMENTS DIVISION 

Oscilloscopes, Wave Analysers, Signal Generators, Phase Meters, 
Valve Voltmeters, Ohmmeters, High Speed Counters, etc. 
AIRMEC LIMITED, HIGH WYCOMBE, BUCKS, ENGLAND 
TELEPHONE: HIGH WYCOMBE 21201 (10 LINES) 


13W W—133 FOR FURTHER DETAILS. 
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SILICON 
PARAMETRIC . 
DIODES aa 


Years of research on silicon devices and experience in the actual use of diodes 
give Marconi a unique combination of manufacturing and user experience. 

The exceptionally high standard of performance demanded from semiconductor 
devices used in Marconi equipment has led to the development of diodes to meet 
these demands. : ¥ 
The range includes silicon varacator diodes for frequency multiplication and 
switching at v.h.f, u.h.f, and microwave frequencies. Development of variants 
within this general range can be undertaken by Marconi according to special 
requirements. 


Marconi specialized components 

are designed and manufactured 

only when the precision and high 
performance required is otherwise 
unobtainable. =e 
The Specialized Components 4 
catalogue lists the full range. - 


Marconi specialized components ~ 


The Marconi Company Limited, Specialized Components Division, Chelmsford, Essex, England LTD/FS6 
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Television Distribution by Wire 


1—A COMPARISON OF HLF. 


HE advantages of distributing television by wire 
not only in blocks of flats but throughout large 

- towns are now so well known that no further 
elaboration is necessary. What is surprising, how- 
ever, is the number of engineers who, when a wired 
television distribution system is mentioned, tend to 
conclude that the cable used must be coaxial and the 
carrier frequencies-must be in the v.h.f. band, i.e. 
the same as those normally used for broadcasting 
. television in Band I and Band III. This is sur- 
prising because the number of subscribers receiving 
their signals by means of v.h.f. signals on coaxial net- 
works at the end of 1962 were some 170,000 whereas 
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Fig. |. Growth in number of television relay subscribers in the 
United Kingdom. 


those receiving their signals in the 5-10 Mc/s band 
on balanced pair cable amounted to some 509,000." 
The relative growth of h.f. and v.h.f. systems is illu- 
strated in Figs. 1 and 2. 

It will be noticed that, whereas the growth in the 
number of systems has been more rapid for v.h-f. 
the growth in the number of subscribers has been 
more rapid for h.f. systems. This illustrates how 
much larger h.f. systems are, in general, compared 
with v.h.f. 

The purpose of this article is to explain why hf. 


*Rediffusion Research Ltd 


(1) Hollinghurst, F., and Hawkins, C. F. W.: “A Survey of 
the Development of Television Broadcast Relay in the United 
Kingdom,” International Television Conference; I.E.E., 1962. 
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AND V.H.F. SYSTEMS 


By R. I. KINROSS,* M.1.E.E. 


systems on balanced pair cables have now become so 
much more popular than v.h.f. on coaxial and the 
various developments that have brought this about. 


Problems of the V.H.F. Systems 


The main reasons for the early popularity of v.h.f. 
coaxial systems were that they required comparatively 
little development work and were capable of feeding 
completely normal aerial receivers. Thus, for isolated 
blocks of flats where it was quite impractical for 
every tenant to have his own aerial the coaxial system 
was the natural one to use in the late forties and early 
fifties. 

While only one television programme was being 
broadcast it was only necessary to introduce an 
amplifier between the aerial and coaxial cable, make 
up a few elementary resistive pads for spurs and 
drop-ins and you had a communal aerial system. 
Even in those days one had to be careful not to try 
to obtain too much output from the amplifier or 
cross-modulation occurred between sound and 
vision in the output valve but even so it was a rela- 
tively simple matter to obtain approximately 1 volt 
of r.f. signal to feed into a coaxial system and by 
limiting the input to each subscriber to approxi- 
mately one millivolt it was not difficult to feed a 
block of some thirty or forty flats in this 
manner. When the I.T.A. started up on Band III in 
1955 things became a little more complicated but 


Fig. 2. Television relay systems in the U.K. 
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still not too difficult. One could add another aerial 
and another amplifier and combine the outputs from 
the two amplifiers into the coaxial cable. This was 


the simplest form of head-end equipment but it ~ 


meant distributing the I.T.A. programme on Band 
III and the considerably higher attenuation of the 
cable at these frequencies made it difficult if not im- 
possible to feed the flats previously comfortably 
energized on Band I. 
they were very small) used a frequency changer 
which converted the incoming Band III signal into 
a vacant channel on Band J (say Channel 3 in the 
London area), amplified this signal and combined the 
output with that on Channel 1: the slightly higher 
attenuation on Channel 3 as compared with Channel 
1 did not cause too much trouble. A number of 
other difficulties, however, soon began to make them- 
selves felt especially as v.h.f. systems were extended 
in size from blocks of flats to small towns. The fol- 
lowing is a selection : — 

1. It was no longer safe to use the same carrier 
frequency on the cable as that of the transmission 
received by people with aerials in the vicinity. If 
the transmitter was very close its signals broke 
through the screening of the coaxial cable and pro- 
duced ghost images. If the transmitter was some 
distance away radiation from the coaxial cable would 
produce ghost pictures on the receivers of those 
people trying to receive the signal with their own 
aerial. Thus a frequency changer at the head-end 
became virtually essential for all programmes. 

2. If a large number of repeaters were used in 
tandem and these were of the “strip” type, i.e. each 
repeater amplified only one channel, then distortion 
becomes apparent due to the large number of separa- 
ting and combining filters used at each repeater 
point. 

3. If broadband repeaters were used, i.e. each 
repeater amplified several programmes, then care had 
to be taken to avoid cross-modulation between prog- 
rammes. This either takes the form of unwanted 
pictures appearing on other programmes or alterna- 
tively of beats caused by the sum and difference 
frequencies of the various carriers. To minimize 
these effects the outputs of the repeaters must be 
lowered and this in turn tends to degrade the signal- 


TABLE |! 


Comparison Between Coaxial Cable Used at V.H.F. and Multi- 
pair Cable Used at H.F. 


Attenuation 
Cable dB/l00ft. 


Type 


Outside 
Diameter 
220 80 5 ins. 

Mc/s | Mc/s 


Coaxial | 13 | 09 
Coaxial 1.05 


Mc/s 


6 Pair 
Screened 


6 Pair 
Unscreened 
70 mil. 
Sheath: Dirty 


6 Pair 
Unscreened 
0 mil. 

Sheath: Dirty 26 


6 Pair of 
26-+-3 Pair 
of 27 


9 Pair 
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Thus, most systems (unless — 


CORE STRING 


0:090-22s.w.g. 
0°076-26s.w.g- 
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Fig. 3. Cross-section of star-quad audio distribution cable. 


noise ratio with a large number of repeaters in 
tandem. 

4. The use of adjacent channels must be avoided 
since the selectivity of receivers is not usually good 
enough. (Modern receivers are improving in this 
respect.) : 

5. With the growth in the number of programmes 
and the obstacles in the way of using various 
channels in Band I, one is forced to use channels in 
Band III, which means that many more repeaters 
have to be installed to overcome the increased | 
attenuation of the cable. 

The above are some of the main difficulties which 
have to be overcome by the designers of v.hf. 
systems. None of them is by any means insuper- 
able and a gteat deal of ingenuity and engineering 
skill has gone into the design of modern v.h‘f. 
systems > * * 47d °, but you will see that they are 
now very different from the simple systems used in 
the early 1950s. 


Problems of H.F. Systems 


Let us now consider the problems facing the 
designer of a high-frequency system and the steps 
taken to overcome them. 

First let us consider the relative merits of coaxial 
cables and twisted pair cables. While it is well 
known that for a given size, cost and frequency the 
attenuation of coaxial cable is lower than it is for a 
screened twisted pair, what is not so well known 
is that this is no longer the case when comparing 
a coaxial cable with an unscreened twisted pair 
cable. Some years ago it was realized that if it 
were possible to design a system using a multi-pair 
cable in such a way that each pair could carry a - 
different television programme in the 5-10 Mc/s 
band without the need for screens between the pairs 
such a system would show very real economic ad- 


(2) Hooper-Smith, L. E.: ‘‘ Wired Distribution Networks for 
Television at V.H.F.,’ Proc Society of Relay Engineers, Vol. V 
No. 5, Sept, 1961. 


(3) Whitbread, C. F.: ‘V.H.F. Broadcast Relay Systems,” 
Proc. Society of Relay Engineers, Vol. V No. 6, Dec., 1961. 


(4) Haunt, G. J.: “ Television Distribution by Coaxial Cable,” 
Proc. Society of Relay Engineers, Vol. V No. 6, Dec., 1961. 


(S) Whitbread, C. F.: “VHF. Broadcast Reiay: Limitations 
to System Size,” Contribution to International Television Con- 
ference, 1962. 
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vantages over those of a coaxial system operating in 
the v.h.f. band. : 

Table I illustrates the advantages of a multi-pair 
cable over a coaxial type as regards price, diameter 
and attenuation. It also illustrates that, while chese 
particular advantages were marginal in the days when 
v-h.f. distribution could be limited to Band I, the 
advantages are now much more marked today when, 
with the increase in television programmes to be 
distributed, Band III up to 220 Mc/s must be used 
on a coaxial system. Furthermore, each balanced 
pair can carry a sound programme at audio fre- 
quencies. 

In producing this table (which is factual) so early 
in this article we have jumped ahead of the logical 
exposition of the work entailed in designing a multi- 
pair h.f. system, but it should be realized that it was 
not very difficult to guess at the contents of such a 
table some ten years ago: what was much more 
difficult, however, was to transform it from guess- 
work to reality. Guesswork of this type is always 
useful when trying to decide whether the expenditure 
of a large amount of money and effort is going to 
be worth while. This table shows clearly that the 
multi-pair cable for an hf. system is, in general, 
less expensive and bulky than coaxial for a v.if. 
system. These two points are both important. As 
regards the first, while it was clear that a wired 
receiver would be appreciably cheaper than an aerial 
receiver (no waveband switching, less amplification 
and no sound channel), the overall advantage of the 
h.f. system would be more difficult and complicated 
to argue if the multi-pair cable cost more than 
coaxial. As regards the size of cable, we do not 
wish to eliminaté private aerials and replace them 
with bulky and ugly cables. 

However, before unscreened multi-pair cable could 
be used, problems of radiation, interference, cross- 
view (transfer of signals from one pair to another), 
changes of attenuation, etc., all had to be investigated 
and solved. 

The first cable investigated was a star-quad cable 
similar to that already in use on audio networks for 
distributing two audio programmes. ‘The cross sec- 
tion of this cable is illustrated in Fig. 3. It was soon 
found that attenuation of this cable varied over very 
wide limits due to rain and due to the formation of 
a film of dirt on the outside. These variations could 
be completely eliminated by putting a very cheap 
aluminium foil spiral tape around the cable, but the 
long-term aim of avoiding the screen altogether was 
kept in mind. 

The next problem was to consider methods of 
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Fig. 4. Illustrating the principle of the ‘‘ Téte Béche ’’ system. 
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TABLE 2 


Crossview Protection Required between Two Television Signals 
Transmitted with One Complete and One Vestigial Set of Side- 
bands 


Synchronized carriers: same standards: carriers i 
In, Phase eG kcliel verses cos mecuskocwet este motes nacteneae seems 44 dB 


2. Synchronized carriers: same standards: carriers in 

Gad ratune aesccesacmaeny cate cee eee oee gee ees 32 dB 
3. Synchronized carriers: one 405- and the other 

O25-1IMESS| Uprencte ss ceataescmcteosteminie reeoe a.) suse telona ae 3440 dB(*) 
4. 405-lines: one third line precision offset............ 38 dB(*) 
5. 625-lines: one third line precision offset............ 34 dB(*) 
6. 405-lines: half line semi-precision offset.............66 42 dB(*) 
7. 625-lines: half line semi-precision offset ............ 38 dB(*) 
8. 405-lines: ‘* Téte-Béche’’ 34 Mc/s separation 

between, carriers: oriciavevcst os sasegerssetgesteniessdapoelges 28 dB 
9. ‘* Téte-Béche ’’’: one 405-line programme 


interfering with one 625-line programme with a 
difference frequency between carriers set to an 
Odd multiplevof, nalfi line Gap. cs..o-ecsciees-ws-cs seseeeees 34 dB 


(') Dependent on phase of carriers and difference between frame 
frequencies. 
(*) Flywheel synchronization required in receiver. 


distributing two 405-line television programmes on 
two pairs of wires close to each other without mutual 
interference. It was found that if both the carriers 
were at about 5 Mc/s, somewhere around 56 dB pro- 
tection was required in order to avoid mutual inter- 
ference. If the carriers were exactly synchronized, 
the protection required was only 32 to 44dB (de- 
pending on the carrier phase), and one large operat- 
ing company has relied on this system of protection 
for most of its networks. Further investigation, how- 
ever, showed that the “ Téte Béche” system origin- 
ally invented in France required a much lower 
protection ratio, the actual amount depending on the 
frequency separation between the two carriers. This 
made it possible to use cable made virtually in 
exactly the same way as the normal star-quad cable 
illustrated in Fig. 3, except for the addition of a 
screen and protective sheath. 

The ‘practical arrangement used is illustrated in 
Fig. 4. The 5 Mc/s transmission employs mostly 
upper sidebands, while the 8.5 Mc/s transmission 
employs mainly lower sidebands. Thus the side- 
bands overlap, but due to the virtues of the “Téte 
Béche” system a crossview protection of some 28 dB 
is sufficient to avoid interference on 405-lines with 
3.5 Mc/s separation between carriers. It will be 
seen that the receiver input response curve is so 
shaped that it is minus 6dB both at 5 Mc/s and at 
8.5 Mc/s. Thus the receiver requires no adjustment 
when switching from one programme to the other 
but is capable of receiving both, simply by switching 
its input either to one pair of a cable or the other 
pair of the same cable. The method of doing this 
is illustrated in Fig. 5. It will be seen that a high- 
frequency auto-transformer bridges the feeder and 
both the audio and high frequency signals are fed 
from the feeder to the drop-in, at the foot of which the 
appropriate programme is selected both as regards 
sound and vision by a simple double-pole muiti- 
position switch. Each of these h.f. transformers is 
capable of feeding up to four subscribers. The 
method illustrated in Fig. 5, so far as selection of 
programmes is concerned, has now been in use for 
some eight years in the homes of several hundred 
thousand subscribers and has proved so satisfactory 
that there has been no reason to depart from the 
basic principle of allotting an individual pair of 
wires to each programme ‘when introducing new 
systems for 625-lines. ® 

Since this system was developed the most impor- 
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Fig. 5. Basic programme switching circuits. 


tant changes that have taken place in television 
broadcasting are:— 

1. We now know that nearly all new programmes 
in England will be broadcast on 625-line standards 
and eventually all television transmissions in Eng- 
land will also be on 625-lines. 

2. There can now be no doubt that it will not 
be very long before we have colour transmissions 
in England even though at this moment it is still 
not possible to say which particular system will be 
adopted. 

Development work on hf. wire broadcasting 
systems has not only had to take account of the 
above factors, which meant designing systems 
capable of dealing with mixed standards and colour, 
but work has also continued in reducing the number 
of separate cables that need to be erected even 
though the number of television programmes will 
be greater. 

Progress has also been made in eliminating the 
need for a screen on large sections of the network. 

The question had to be decided whether the 
“Téte Béche ” system, which had operated so satis- 
factorily on 405-lines, should continue to be used 
for mixed standards of 405- and 625-lines or whether 
some different system should be relied upon. A 
study was, therefore, made of a large number of 
different methods of distributing programmes and 
the crossview requirements of each method was 
established by means of both technical and non- 
technical panels of viewers. Some of these results 
are set out in Table 2. While due acknowledge- 
ment is made here to the value of the many useful 
papers issued by the C.C.I.R. on protection ratios 
of various systems, care had to be taken in making 
use of this information since they are usually in the 
form of “tolerable interference” on the assumption 
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that interference is only experienced for a small 
percentage of the time. In the case of a wired tele- 
vision network, if the crossview protection is not 
adequate, interference would be experienced all 
the time on certain parts of the network and the 
crossview protection required for these networks is, _ 
therefore, set at a higher standard than some pub- 
lished figures used for broadcasting. Some curves — 
typical of many taken to establish these figures are 
shown in Fig. 6.. There is not space in this article - 
to go into the full details of how a curve of this 
type is converted into a simple crossview perform- 
ance for a coil of cable: suffice it to say that such 
factors as the spread in crossview measurements 
of individual coils at the factory, the possibility of 
a number of low-pass limit coils all being connected 
in tandem, the maximum length of networks, and 
so on, all have to be taken into account. In practice 
it is found that feeders up to 1,500 yards in length 
can be built, using cable whose average crossview 
is 55 dB at 5 Mc/s per length of 250 yards and 
nowhere on such a feeder will the crossview be 
worse than 44 dB. (This figure of 1,500 yards refers 
to the greatest distance between the start of a feeder 
and any subscriber: such a feeder could easily com- 
prise up to 10,000 route yards of network excluding 
the drop-ins.) 

This is good enough for preventing mutual inter- 
ference between synchronized carriers, irrespective 
of their relationship, and this degree of crossview 
can be achieved between the alternate pairs of wires 
in the six-pair cable illustrated diagrammatically in 
Fig. 7. The crossview between adjacent pairs is, 
however, not so good and some other method must 
be relied upon. 

From example 9 of Table 2 it will be seen that 
the crossview protection required between mixed 
standards using the “Téte Béche” system is only 
some 34 dB and this is one of the methods relied 
upon to distribute mixed standards on adjacent 
pairs. (The term “adjacent pairs” in this article 
applies equally to the two pairs inside one screened 
quad cable or to two pairs adjacent to each other 
in a six-pair cable such as yellow and green in 
Fig. 9.) While the low crossview protection required 
by the “Téte Béche” principle for separating two 
625-line programmes is also attractive, a serious 
objection is that carrier frequencies of approxi- 
mately 5 Mc/s and 11.5 Mc/s would have to be used 
as compared with the highest carrier frequency of 
8.5 Mc/s that it used on 405-lines (see Fig. 4). Due 
to the higher attenuation at 11.5Mc/s a higher 
voltage would have to be transmitted which would 
considerably increase the cost of repeaters and also 
might raise difficulties over radiation from network: 
or it might be necessary to move existing repeater 
kiosks closer together. 


The above considerations prompted investiga- 
tions into the possibility of distributing all 625-line 
programmes on carriers of approximately 5 Mc/s. 
Since several tens of millions of yards of multi-pair 
cable has already been erected in the United King- 
dom. with a crossview of about .34dB between the 
pairs, the problem was to work out some way of 
distributing either one 405 and one 625-line pro- 
gramme on adjacent pairs of cable or alternatively 
two 625-line programmes. It was hoped at one 
time that synchronized carriers of unlike standards 
(method 3 of Table 2) might only require some 
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Fig. 6. Subjective assessment of crossview requirements 
by 8 technical and 16 non-technical observers on 19-in 
tube in darkened room at a viewing distance X4 picture 
height, (a) 625 lines, half-line semi-precision offset. 
(b) 625 lines, one third line precision offset (c) 405 
lines, ‘‘Téte Béche,’’ 3-5 Mc/s separation between carriers. 


OBSERVERS (%/o) 


34. dB crossview and, indeed, the earliest tests that 
were carried out on such a system appeared very 
promising. The reason for entertaining these 
hopes was that the unwanted picture, having a 
difference of some 5kc/s in timebase frequency, 
would speed across the cathode-ray tube so fast 
that it would ‘be scarcely visible. Unfortunately, 


‘more careful tests and juggling with all the varia- 


tions that can occur with frequencies of line time- 
base and frame timebase showed that certain com- 


binations occurred where 40dB was found to be 


necessary for acceptable crossview and this method 
had to be abandoned. 

Fortunately the subjective effect of interference 
from the existing 405-line programme on 8.5 Mc/s 
on a 625-line programme at 5 Mc/s can be mini- 
mized by arranging the difference frequency 
between their carriers to be an odd multiple of half 
the 625-line timebase frequency (method 9 of Table 
2) and this method can, therefore, be relied upon 
for distributing programmes of unlike standards 
on adjacent pairs of cable. 

As regards two 625-line programmes, these can 
be distributed on adjacent pairs by relying on 
“precision offset” (method 5 of Table 2) since 
only 34 dB protection is required. 

Thus, to summarize, with two monochrome trans- 
missions distributed inside one screened quad cable 
or on adjacent pairs of a six pair cable, one can 
rely upon either of two methods. 


Method A 
Two 625-line Programmes: employing one car- 
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Fig. 7. Cross-section of six-pair cable. 
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rier of 5Mc/s and another offset from it: both 


signals using mainly upper sidebands. 


Method B 
Mixed standards: distributing the 625-line pro- 
gramme at 5 Mc/s and the 405-line at approxi- 
mately 8.5 Mc/s where the difference of 3.5 Mc/s 
is itself an odd multiple of half the line timebase 
frequency of the 625-line programme. In this 
case the 5 Mc/s carrier uses upper sidebands and 
the 8.5 Mc/s carrier uses lower sidebands. 
Thus, if there are two screened quad cables run- 
ning side by side, two 405-line programmes can be 
distributed by “Téte Béche” in one cable and two 
625 offset from each other in the second cable or 
alternatively mixed standards can be distributed by 
Method B in each cable with the two carriers in 
one cable exactly synchronized with the two carriers 
in the second cable. In fact, the second method is 
preferred since this fits in better with the use of 
multi-pair cable which will be described later. 
In this article it is not proposed to list all the 
precautions that have had to be taken in choosing 


‘carrier frequencies to avoid visible effects from 


spurious frequencies. The choice of frequencies 
described in outline above are the subject of still 
further minor variations in order to minimize such 
effects as : — 

(a) The second harmonic of the 625-line 5 Mc/s 
carrier falling amongst its own upper sidebands. 
(b) The second harmonic of the 625-line 5 Mc/s 
carrier causing a beat with the colour sub-carrier. 
(c) Crossview interference between colour sub- 
carriers on adjacent pairs of cable. 

(d) Crossview from a 405-line signal at 8.5 Mc/s 
interfering with a colour sub-carrier of a 625-line 
signal with monochrome carrier at 5 Mc/s. 

To achieve (a) and (b) a high degree of linearity 
is required in repeaters as well as a careful choice 
of carrier frequency, but so far no difficulty has 
been experienced in distributing three 405-line pro- 
grammes plus one 625-line programme (the latter 
in colour) throughout a town in South East England 
on an existing network of two screened quad cables 
erected some years ago. This dealt with the im- 
mediate problem that had to be faced in April, 1964, 
with the start of B.B.C. 2. 

The main reasons for developing multi-pair cable 
were, first, that it would obviously be neater to erect 
one multi-pair cable rather than a number of 
screened quad cables such as had been done in the 
past. Second, that the individual wires of a pair 
would be closer together and it was hoped therefore 
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that better crossview could be achieved and _ also, 
due to the smaller coupling that these pairs would 
have with the outside of the cable, the effect of 
external dirt would be less pronounced and thus a 
screen could be omitted over a large proportion of 
the network. 

All these hopes have now been realized. 

The first attempt at including more than two TV 
programmes in one cable was to use a four pair 
cable (see Fig. 8) in which the best crossview was 
obtained between the opposite pairs of cables and 
second best crossview was obtained between ad- 
jacent pairs. Such a cable would have been neater 
than two screened quads, but while its development 
was in progress it became evident that future net- 
works must cater for at least six television pro- 
grammes and accordingly development work on six 
pair cable was started some years ago. The cross- 
section of this cable is shown in Fig. 7. This illus- 
trates the point made above that the spacing 
between the wires of a pair is less on twisted pair 
- than it is on screened quad (see Fig. 3). For 26 
s.w.g. for example the spacing on screened quad 
is some 50%, greater than for twisted pairs. Further- 
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Fig. 8. Cross-section of four-pair cable. 


more, the lays of the pairs have been so arranged 
that the best crossview exists between alternate pairs 
and a more modest crossview between adjacent. 
This is illustrated diagramatically in Fig. 9. This 
results in six first-class crossview combinations and 
fifteen second-class. The first-class are suitable for 
synchronized carriers: the second-class for Methods 
A and B referred to above. 

An additional feature of this cable is that it is 
possible to include three pairs of slightly thinner 
conductors at the centre (instead of the central core 
string shown in Fig. 7) which have no effect what- 
ever on the six outer pairs. These three inner pairs 
can then carry audio programmes. Thus, this nine- 
pair cable is capable of carrying up to six television 
programmes and their sound plus a further three 
sound-only programmes. 

Two practical examples of using nine-pair cable 
will make this subject clearer and these are set out 
in Table 3. One example illustrates the distribution 
of three 405-plus three 625-line plus three sound 
programmes and the other six 625-line and three 
sound programmes. 

Having considered ways of avoiding the need for 
screens between individual pairs let us now con- 
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sider whether it is possible to avoid the need for a 
screen round the complete cable. 

The effect of rain or dirt or, in fact, anything — 
which produces a- resistive film on the outside. ofan _ 
unscreened quad cable is to increase the attenua- 
tion. This is illustrated in Fig. 10, which is taken 
from a continuously monitored record of the attenu=~ 
ation of quad cable and it will be seen that the: 
attenuation almost doubles during heavy showers. 
A more careful exploration of this effect is illustra-_ 
ted in Fig. 11 where the change in attenuation is: 
plotted against the resistivity of the outer film* of”. 
quad cable at a number of different frequencies: 
As an example it will be seen that if the ‘worst 
resistivity occurs at 10Mc/s the attenuation’ in-. 
creases to as much as three times the normal. A. 
considerable reduction in this increase can be made- 
by using iwisted pair cable instead of quad-afid- a” 
further reduction made by using a thick outer sheath ; 
which keeps the resistive coating further away from - 
the twisted pairs. As an example, six-pair 26 S.W.8. 
cable with an outer sheath of 70 mil. only increases. 
in attenuation by some 15% at 5 Mc/s even when. 
the resistivity is carefully chosen to have its worst - 
possible effect. Clearly a cable of this type could - 
not be used for long vision trunk routes going from : 
one side of a large town to the other. No doubt the ; 
change in attenuation could be taken care of 4 
adequate automatic gain control in the repeaters but» 
some form of automatic change of frequency. 
equalization would also have to be introduced. 
However, since vision trunk routes usually only cen-" 
stitute some 6% of the total network, the cost: of: 
the actual cable used for this is not of paramount> 
importance and it is normal to use separate coaxial x 
cables for each vision programme in this applica-- 
tion. In the case of feeder spurs, however, the story’. 
is very different. These are the cables to. which 
the drop-ins to subscribers are connected and these. 
cables constitute over 90% of the complete net- 
work. Elimination of the need for a screen on these 
cables is well worth while, both due to. the saving” 
in cost in the cable itself but also because it. saves. 
the need to bond screens together at cable joints. ~ 
Since these spurs seldom exceed a length of 500— 
yards the change in attenuation and the slight change. 
in frequency response under different weather con-~ 
ditions does not affect the picture as seen by the 
subscriber, even when colour is distributed. 

Before the outer screen could be entirely omitted 
consideration had also to be given to problems of 
radiation and interference. As regards the former, 
the General Post Office has laid down a limit of 


TABLE 3 
Two Examples Illustrating the Use of Nine-pair Cable 


J 
Six 625-line |. 
Programmes* 


Colour of 
Pairs (see 
Fig. 9) 


Three 405 plus three 
625-line Programmes* 


Carrier ~ 
Frequency 
(Mc/s) 


Carrier Side- 

Frequency bands 

Lines (Mc/s) 
Blue 405 
Slate 625 
Yellow 405 
Green 625 
Red 405 
White 625 


Lower 5 
Upper Z Offset 


Lower 
5 Offset 
5 


Upper 
Lower 
5 Offset Ipper Joon, 


Upper 


3 central 
pairs 


Three sound 


Three sound programmes programmes 


| 
| 


*Vision and sound. 
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Fig. 9. Two possible methods 
of utilizing a six-pair cable for 
lowest crossview. 
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Fig. 10. Variation of attenuation of unscreened cable with time 
and weather. 


100 microvolts per metre at 10 yards and this can 
be achieved by the use of a copper screen on all 
sections of the network where the level is above some 
23 volts. This only represents a very small propor- 
tion of the network since the-sending voltage is never 
more than 20 volts while levels are allowed to drop 
to 15 millivolts at the subscriber input. Interference 
is only a problem when networks run very close to 
a powerful transmitter. Such hf. transmitters are 
very rare in the centre of a built-up area, though 
there has been an increase in the number of low- 
power medium-wave transmitters established in the 
centre of towns recently by the B.B.C. Fortunately 
the frequency response of wired receivers falls very 
rapidly at frequencies below 5 M/c and the only way 
that trouble can be caused by a medium-wave trans- 
mitter is if such large voltage reaches the grid of the 
first valve of the wired receiver as to cause cross- 
modulation. This can only happen within a matter 
of a few hundred yards of a transmitter and is dealt 
with by the inclusion of a high-pass filter between 
the drop-in and the receiver. Typical interference 
and radiation figures are given at Table 4. 


LINE OF 
MAXIMUM — 
ATTENUATION 


0 2 3 5 7510 102 10° 
RESISTIVITY OF FILM (MOQ/yd) 


Fig. 11. Variation of attenuation of Type CA37A cable with resistance of film 
on outer surface. 


The outcome of all this work made it possible to 
produce the table of comparison between coaxial 
and multi-pair cable illustrated in Table I and 
already referred to. 

A word should perhaps be said about the factors 
affecting repeater coverage. 

The main factors which govern the area covered 
by a repeater are the output level of the repeater, 
the attenuation of the cable, the number of spur 
branches, the minimum isolation between a sub- 
scriber and the feeder, and the minimum input to a 
subscriber. 

The main factors to be taken into consideration as 
regards sending and receiving levels are radiation 
from the network, interference from external causes 
on to the network, noise, and economics. Inter- 
ference and radiation have been dealt with briefly, 
and the most important point left for discussion is 
the question of economics. Cable attenuation is 
extremely important since it can be shown that the 
area, and thus the number of subscribers that can be 
covered, varies inversely as the square of the attenua- 
tion per unit length, assuming that the area is 
reasonably circular in shape and not just a ribbon 
development. The cost per watt output of an ampli- 
fier is high for small powers and falls as the power 
increases, as shown in Fig. 12(a). Experience of the 
exact figures to be used in Fig. 12(a) is only just 
beginning to become available for television 
repeaters. It is possible to draw a further series of 
curves as shown in Fig. 12(b) from which it is clear 


‘that the area covered by a certain transmitted power 


rises rapidly at first but ceases to increase so rapidly 


TABLE 4 
Radiation and Interference Properties of Various Cables. 


Type of Cable Type of Screen 


Quad None _ 

Quad Aluminium 
0.005in.-thick Tape 

Quad Copper 
Helically Lapped with 

Multi-paiy Aluminium 
25%-45% Overlap 

Multi-pair Copper 


None = 


Multi-pair 


Screen Material 


Interference Radiation 


Unwanted Voltage Produced | Field Radiation from 100yd. 
in 100yd. of Cable in a Field ; of Cable at a Distance of [0yd. 
of 10mV/m between 4 and | for IV Transmitted between 


10 Mc/s 4 and 10 Mc/s 
80-250 0.150 
20-90 12-20 

4-10 1-2 

10-45 6-10 

2-5 —_ 
87-128 20-30 


The figures are only approximate, as the behaviour of cable depends on the balance of the pairs and the method of applying the screen. 
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Fig. 12. Relationship between power of amplifier and cost per 
unit area. 


with further increase in power. Curves (i), (ii) and 
(iii) can represent the situation for different street 
spacing, or different signal levels supplied to sub- 
scribers. By combining the results of Figs. 12(a) and 
(b), Fig. 12(c) can be produced from which the 


lowest capital cost per unit area, as far as repeaters 
are concerned, can be ascertained. The curve is 
usually fairly flat between 5 and 20 W with existing 
types of valve and equipment. It may be that this 
picture will change completely when it becomes 
possible to use transistors in repeaters. At present 
they can only be used with outputs of about 1V, 
and their main function is to improve odd pockets 
just outside the reach of a valve repeaters. As regards 
receiving level, here again the most important factor 
is that of economics. If a low receiving level is 
chosen, more subscribers can be fed from one 
repeater but the down-lead to the receiver will have 
to be carefully screened, more valves will have to be 
used in the receiver and signal/noise ratio may 
become important. A high receiving level for a given 
cable attenuation means either more or higher- 
powered repeaters and, if the latter are used, better 
screening of the network at the sending end to limit _ 
radiation and larger and more expensive energy- 
splitting transformers on the network will be neces- 
sary. A reasonable compromise at present appears 
to be about 15mV, since, at that level sufficient 
amplification is possible in the wired receiver using 
only two h.f. amplifying valves before the detector 
and no screen is necessary on the drop-in cable pro- 
vided that care is taken in the receiver design. 
(To be concluded) 


OCTOBER CONFERENCES AND SHOWS 


Further details are obtainable from the addresses in parentheses 


eevee’ KINGDOM 

-14 
Business Efficiency Exhibition 
(Business Equipment Trade Assoc., 64 Cannon Street, 
London, E ) 

12-16 New York 
Audio Convention & Exhibition 

(Audio Eng’g Soc., Box 383, Maddison Sq. Stn., N.Y.) 
4-21 King’s Hall, Belfast 
Radio, TV & Electronics Exhibition 
(Northern Ireland Radio Retailers’ Assoc., 12 Malone 


Road, Belfast 9) 
28 Exhibition Centre, Sheffield 
High Speed Instrumentation 
(R. Cleathero, Society of Instrument Technology, c/o 
_ River Don Works, Sheffield, 9) 
28-31 Seymour Hali, London, W.1 
R.S.G.B. Radio Communications Exhibition 
(P. A. Thorogood, 35 Gibbs Green, Edgware, Middx.) 


Olympia, London, W.14 


OVERSEAS 

5-7 Utica, N.Y. 
Communications Symposium 

: iuaiuee! Box A, Lenox Hill Station, New York 21) 
Communication Congress 
(Civico Instituto Colombiano, Palazzo Tursi, Genoa) 

12-16 New York 
Instrument-Automation Conference 
Sh H. Kushnick, 212 Sixth Avenue, Pittsburgh 22, aul 


12-21 
World TV Progress (Congress & Show) 
(International Television Committee, Casella Postale 33, 
Novara, Italy) 

13-16 Stockholm 
British Components Exhibition 
(Industrial Exhibitions, 9 Argyll St., London, W.1) 

14-16 Santa Monica, Cal. 
Sonics & Ultrasonics Symposium 

i a Box A, Lenox Hill Station, New York 21) 
National Electronics Conference 
(1.E.E.E., Box A, Lenox Hill Station, New York 21) 


Genoa 


Chicago 
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19-23 Namur 
International Cybernetics Congress 
(Assoc. Internationale de Cybernétique, Palais des 


Expositions, Place André Rijckmans, Namur, Belgium) 

-28 Munich 

Electronica—Electronic Components Show 

(G. G. Kallman Associates, 16 Soho Sq., London, W.1) 
29-31 Washington 

Electron Devices 

(1.E.E.E., Box A, Lenox Hill Station, New York 21) 


Radio Communications Show 


SEVERAL newcomers are listed among the exhibitors 
at this year’s International Radio Communications Exhi- 
bition which is being held in the Seymour Hall, Seymour 
Place, London, W.1, from 28th-31st October. In addi- 
tion to the manufacturers, suppliers of equipment, the 
Services, G.P.O. and organizations included in the fol- 
lowing list of exhibitors there will also be stands devoted 
to demonstration amateur stations and displays of equip- 
ment by clubs affiliated to the Radio Society of Great 
Britain, the sponsors of the exhibition. The Show will 
open daily from 10 a.m.-9 p.m., admission 3s. 


Amateur Radio Mobile Soc. Philpott’s Metalworks 


British Amateur TV Club R.S.G.B. 
Brit. National Radio School Racal Electronics 
C. & N. (Electrical) Ralfe Radio 


Codar Radio Co. 

Courier Communications 
Daystrom 

Electroniques (Felixstowe) 
Enthoven Solders 

Formica 

General Post Office 

Green & Davis 

Hammarlund Manufacturing Co. 
J-Beam Aerials 

K.W. Electronics 

Labgear 

Minimitter Co. 

National Radio Co. of America 


Ray Cross Electronic Co. 

Roding Boys Radio Society 

Royal Air Force 

_ Royal Navy 

Salford Electrical Instruments 

Scouts Amateur Radio Group 

Short Wave Magazine 

Territorial Army—65th Sensis 

Webbs Radio 

Wireless World 

Withers Electronics 

World Assoc. Methodist Radio 
Amateur Club 
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Technological Awards 


THE National Council for Technological Awards, which 
was set up in 1955 as an independent self-governing 
body to “create and administer technological awards,” 
will soon cease to exist. Some of its responsibilities 
will be taken over by the Colleges of Advanced Tech- 
nology when, under the “ Robbins” scheme, they be- 
come universities and award their own degrees; others 
will be inherited by the new Council for National 
Academic Awards which will be empowered to award 
degrees not only in the field of technology. 

Some 3,000 students have been awarded the Diploma 
in Technology (introduced by the N.C.T.A.) after taking 
the integrated industrial training and academic courses 
which have been a feature of the Council’s awards 
scheme. At present there are nearly 9,000 students 
attending 122 courses—many of them in electrical 
engineering and applied physics—leading to the 
Dip.Tech. The N.C.T.A. has strongly recommended 
that if awards in a new style of title are created either 
by the new Council or the Colleges of Advanced Tech- 
nology, they should be granted retrospectively to holders 


of the Dip.Tech. 


B.B.C. Research Scholarships 


EACH year several B.B.C. Research Scholarships are 
awarded to provide the opportunity for selected honours 
graduates to work for a higher degree at a U.K. univer- 
sity, the subject chosen for the study being within those 
fields of physics or engineering that have an application 
to sound or television broadcasting. The following three 
graduates have been chosen for this year’s scholarships. 
G. Brown, who graduated in applied physics at Durham 
University this year, has been awarded a three-year 
scholarship at the University where his researches will 
be concerned with the microwave spectroscopy of maser 
materials. R. W. Smith, graduate of Trinity College, 
Cambridge, is to undertake a three-year study of photo- 
electronic image delay and storage tubes at Imperial 
College. B. J. Vieri, electrical engineering graduate 
from Birmingham University and for the past three years 
doing research on the automatic bandwidth reduction of 
television and facsimile channels by statistical encoding 
at Imperial College, has been awarded a one-year 
scholarship to enable him to complete this work. 


Air Traffic Control was simulated, with the aid of a specially 
prepared film, on the R.A.F. stand at the Radio Show. The film 
of aircraft taking off and landing was back-projected on to a 
Screen inserted in the ‘‘view’’ of the airfield seen from the 
control tower 
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Berlin Radio 
Tower. To in- 
crease the com- 
munication facili- 
ties to west Berlin 
this 212-metre 
tower has been 
erected at Berlin- 
Schaferberg. The 
tower is the focal 
point for several 
hundred telephone 
channels and also 
houses two 20-kW 
transmitters and 
aerials to broad- 
cast the second 
and third tele- 
vision pro- 
grammes 


Europe’s Television Stations.—Operating characteris- 
tics of nearly 2,500 television transmitters in the Euro- 
pean Broadcasting Area are included in the latest list 
(No. 9) published by the European Broadcasting Union. 
The details given include: site co-ordinates and height 
above sea level, mast height, vision and sound e.r.p., 
carrier offset (if any), directivity, and polarization. Italy 
heads the list with 690 transmitters. Next comes W. 
Germany with 590 followed by E. Germany with 239 
and France with 227. The “Area” includes Egypt and 
the Eastern Mediterranean countries but only the wes- 
tern part of the U.S.S.R. and, therefore, only 18 trans- 
mitters are listed for the Soviet Union. -The “List of 
Television Stations,” plus six bi-monthly supplements, 
costs 100 Belgian francs and is obtainable from the 
E.B.U. Technical Centre, 32 avenue Albert Lancaster, 
Bruxelles 18. 


Radio Show Attendance.—Visitors during the twelve 
days of the Earls Court Radio Show, which closed on 
September 5th, totalled 121,907 which was just over 
one-third of the total attendance (350,620) at the last 
Show in 1962. In view of this reduction it is understood 
the whole question of future exhibition policy is to be 
looked into by B.R.E.M.A. and the exhibition organizers, 


London Audio Festival.—Plans are under way for the 
1965 International Audio Festival and Fair which is to 
be held at the Hotel Russell from 22nd-25th April. It 
is being organized on the same lines as previous shows 
by C. Rex-Hassan (42 Manchester Street, London, W.1). 


Paris Shows.—Next year’s Paris Radio Show is to be 
held from 9th-19th September under the egis of the 
Fédération Nationale des Industries Electroniques and 
will again be international. The Federation is also 
organizing two other Paris shows—the Festival du Son 
(11th-16th March) and the Salon des Composants Elec- 
troniques (8th-13th April) both of which will also be 
international. Concurrently with the components exhi- 
bition a symposium on “techniques des mémoires ” will 
be held from 5th-10th April. The new address of the 
F.N.LE., is 16 rue de Presles, Paris 15. 
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Self-Tuning Equipment.—The piéce de résistance of ‘ 


the Telecommunications Exhibition staged by Marconi 
at Rivenhall, Essex, in September was the MST 
(Marconi Self-Tuning) h.f. point-to-point system which 
was demonstrated under operating conditions to the large 
number of guests, many from overseas, who attended 
the fortnight’s show. The system’s main features are 
its stability, rapid frequency changing and ease of 
operation. Frequency changing can be completed at 
both transmitting and receiving centres with a break in 
traffic of less than one minute. 


Scout Jamboree-on-the-Air.—This annual _ inter- 
national event will be held during the week-end 17th/ 
18th October. The following stations are scheduled to 
operate throughout the 48 hours: DUIBSP, Philippines; 
GB3BPH, Baden Powell House, London; K2BFW, 


United States; VE3WSB, Canada; and XEIASM, 

‘ Mexico. The U.K. organizer is L. R. Mitchell 
(G3BHK), Tyneham Close, Sandford, Wareham, 
Dorset. 


Conference of the Electronics Industry.—The secre- 
tariat of this consortium of nine associations in the radio 
and electronics industry has moved from 20 Peel Street, 
London, W.8, to 61 Green Street, W.1, (Tel.: HYDe 
Park 8388). Capt. R. A. Villiers relinquished the secre- 
taryship of the Conference on his appointment on Ist 
August as director of the Electronic Engineering Asso- 
ciation and G. M. Haslet is now acting secretary. 


LE.E. Council—The new ordinary members of the 
Council of the Institution of Electrical Engineers for 
1964/5 are Prof. P. J. B. Clarricoats (Leeds University); 
J. F. Coales (Cambridge University); Dr. J. M. Dodds 
(A.E.I. Research Lab.); Dr. E. Eastwood (English Elec- 
tric & Marconi); Dr. J. S. Forrest (Central Electricity 
Research Labs.); Dr. F. E. Jones (Mullard); and F. C. 
McLean (B.B.C.). As announced earlier the new presi- 
dent of the Institution is O. W. Humphreys, vice-chair- 
man of the General Electric Company. 


Newly elected members of the Board of the I.E.E. 
Electronics Division, of which G. G. Gouriet is chair- 
man, are: J. H. H. Merriman (G.P.O.) vice-chairman; 
H. V. Beck (Marconi Instruments); W. J. Bray (G.P.O.); 
F. J. Hyde (University College, Bangor); B. Marsden 
(Associated Television); Dr. G. H. Metson (G.P.O.); 
Dr. W. H. Penley (Min. of Aviation); A. J. Young 
(English Electric Valve); and R. E. Young (consultant). 


Testing and aligning tuners was featured on the Pye stand at 
the Earls Court Show where there was also an assembly unit 
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The Paul Instrument Fund, which is administered by 
the Royal Society, I.E.E. and the Institute of Physics & 
the Physical Society, has recently made substantial grants 
to four research workers. Dr. D. J. E. Ingram, pro- 
fessor of physics at the University of Keele, has received 
£5,400 for the design and construction of a millimetre 
wavelength electron resonance spectrometer to work at 
zero or near zero magnetic field strengths and with as 
wide a frequency coverage as possible. Dr. H. Motz 
(University of Oxford) is to receive £2,200 per annum 
for two years for the construction of a pulsed millmetre- 
wave generator. A £3,400 supplementary grant has 
been given to Dr. E, E. Schneider, reader in solid state 
physics (University of Newcastle), to enable him to con- 
tinue his work on the application of superconducting 
cavities to magnetic resonance spectrometers, and a sup- 


plementary grant of £1,100 has been made to Dr. P. B.. —~ 


Hirsch (University of Cambridge) for the continuation 
of his work on an electron microscope with velocity 
analyser. 


Mullard Educational Service.—An exhibition to mark 
the tenth anniversary of the formation of the Mullard 
Educational Service is to be held in November at the 
Mullard headquarters in Torrington Place, London, 
W.C.1. Invitations have been sent out to people in the 
educational field for the opening day, the 11th, and 
thereafter it will be open from 10 a.m. to 5 p.m. (exclud- 
ing weekends) until 27th November. Tickets are not 
required. 


A flying trade fair, aboard a DC7 aircraft, is visiting 
eleven cities in Europe during September and early 
October. The ‘“ Yankee Peddler” is scheduled to be 
at Heathrow, London, from 9th-14th October. Hi-G 
Inc., manufacturers of mechanical relays and electronic 
modules, have advised us that they are among the 20 
companies participating in this project sponsored by the 
Greater Hartford Chamber of Commerce, Connecticut. 


International Hearing Aid Exhibition—The tenth 
convention of the Society of Hearing Aid Audiologists 
(Gt. Britain) Ltd. is being held in London on 9th and 
10th October at the Europa Hotel, Grosvenor Square, 
W.1. A trade exhibition is to be held at the same time 
and applications for tickets should be made to the secre- 
tary of the Society, 2 Greenland Place, London, N.W.1. 
(Tel.: GULliver 3781.) 


Radar Reunion.—The Radar & Electronics Associa- 
tion is organizing a reunion of members of the war-time 
60 Group of the R.A.F. It will be held at 7.0 on 24th 
October at the Victory Ex-Sefvices Club, Marble Arch, 
London, W.1. Further information is obtainable from 
the Association, 43 Grove Park Road, London, W.4. 


Special Courses.—In order to give the widest possible 
publication to. part-time special advance courses held in 
colleges in London and the Home Counties, the Regional 
Advisory Council for Technological Education issues a 
bi-annual bulletin. The latest edition, for the 1964/5 
Autumn term, includes brief details of well over 500 
courses at some 40 colleges. Copies are available, price 
5s, from the Council, Tavistock House South, Tavistock 
Square, London, W.C.1. : 


The television section of the B.B.C.’s_ new relay 
Station at Hereford was brought into service on 14th 
September on Channel 2 using horizontal polarization. 
The v.h.f. sound broadcasting transmitters at this relay 
station are scheduled to come into operation later in the 
year and will radiate with horizontal polarization on 
89.7, 91.9 and 94.1 Mc/s. 


The correct price of the direct read-out counter 
quoted in Proops’ advertisement in our September issue 
is 10gn, not 10s. 
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PERSONALITIES 


Major-General E. S. Cole, C.B., 
C.B.E., a director of Granger Asso- 
ciates Ltd., of Weybridge, Surrey, 
since its formation last year, has been 
appointed managing director. The 
company, which specializes in the 
field of hf. radio communication and 
plans to manufacture in this country, 


Major-General E. S. Cole 


is the wholly-owned subsidiary of 
Granger Associates, of Palo Alto, 
California, Major-General Cole, 
whose last appointment before re- 
tiring from the Army in 1961 was 
that of director of telecommunica- 
tions at the War Office, was for two 
years manager of the Telecommuni- 
cations Division of Ultra Electronics. 
He is continuing to act as a consul- 
tant to Ultra. ~ 


G. G. Gouriet, M.I.E.E., who re- 
cently rejoined the B.B.C. as head of 
the Research Department after 
spending five years with the Wayne 
Kerr Company as technical director, 
has been elected chairman of the 
Electronics Division of the I.E.E. He 
originally joined the B.B.C. in 1937 
and was head of the television group 
in the Research Department when 
he left in 1958. 


Roger Munt, a 20-year-old 
student technician apprentice at the 
M.E.L, Equipment Company, 


Crawley, was awarded a gold medal 
for gaining first place in the radio 
and television servicing section of 
the International Apprentice Compe- 
tition held in Lisbon in August. He 
was selected to represent the U.K. 
in the section which was included 
for the first time in this year’s com- 
petition. Mr. Munt is completing 
his third year in the M.E.L. Elec- 
tronics Apprentice Scheme. In all, 
27 youths from this country entered 
the various sections of the competi- 
tion and received eight gold, five 
silver and two bronze medals. 
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Alan Burke, A.M.I.E.R.E., chief 
development engineer of British 
Relay for the past two years, has 
been appointed chief engineer in 
succession to K. A. Russell, B.Sc., 
A.M.I.E.E., who, as announced last 
month, has been elected to the board 
and is now group technical director. 
Mr. Burke originally joined British 
Relay in 1948 but after National 
Service spent nearly two years with 
the B.B.C. before rejoining B.R. in 
1953. He is this year’s president of 
the Society of Relay Engineers, 


James McG. Sowerby, 
M.1.E.E., has joined the board of 
English Electric-Leo Computers as 
technical director and will be at the 
company’s main office at Kidsgrove, 
Staffs. Mr. Sowerby, who is 48, 
graduated in physics at Oxford and 
during the war served in the Scienti- 
fic Civil Service on the design and 
development of electronic instru- 
ments at the Chemical Defence 
Experimental Establishment. In 


f: 


J. McG. Sowerby 


1946 he joined Cinema Television 
(now Rank Cintel) and five years 
later went to the English Electric 
Company’s navigational project divi- 
sion (now part of the British Aircraft 
Corporation). He was successively 
chief electronics engineer, chief 
development engineer and project 
manager for guided weapons. Wire- 
less World readers may remember 
Mr. Sowerby’s series of articles 
“Electronic Circuitry: Selections 
from a Designer’s Notebook” which 
ran for two or three years from 
1948, 


B. A. Pettit, who joined the Plessey 
organization 10 years ago and for the 
past three years has been senior sales 
engineer in the Components Group, 
has been appointed to the new post 
of technical sales manager of the 
Professional Components Division. 


B.A., 


D. J. Whittle, M.A., A.M.I.E.E., 
has joined Tolvision Ltd. as director 
of engineering. Mr. Whittle is a 
graduate of Queen’s College, Cam- 
bridge, and was a graduate appren- 
tice with Marconi’s. Since 1956 he 
has been with Alpha TV Services 
Ltd. (who operate studios in Bir- 
mingham for A.T.V. and A.B.C.) 
where he was latterly chief engineer. 
Tolvision Ltd. hold the U.K. fran- 
chise for the American subscription 
television system of that name which 
is operated over a coaxial network 
and employs a central billing system. 
It is one of the five companies 
appointed by the P.M.G. to conduct 
subscription television tests during 
the next three years. 


J. S. E. Riddle has been appointed 
to the new post of manager, service 
department, at the head office of the 
Marconi International Marine Com- 
pany, Chelmsford. He started his 
radio career in the Post Office En- 
gineering Department and joined 
Marconi’s as a sea-going radio officer 
in 1940. He transferred to the shore 
staff in 1946 and became an inspec- 
tor in 1956. He has since served 
abroad in Calcutta, Port Said and - 
Oslo and for the past 18 months has 
been in charge of the company’s 
depot at Lowestoft. 


L. Rushforth, M.B.E., B.Sc., 
M.I1.E.E., since 1956 manager of the 
Valve and Semiconductor Engineer- 
ing Department at the Lincoln 
factory of Associated Electrical 
Industries, has been appointed to a 
similar position by the English 
Electric Valve Company who have 


L. Rushforth 


acquired the Lincoln plant from 
A.E.I. Mr. Rushforth, who is 54, 
and a graduate of Leeds University, 
was from 1933-1946 a valve research 
engineer with the B.T.H. Co., 
Rugby, and during the war was con- 


505 


cerned with the development of 
magnetrons and other radar tubes. 
He was head of pre-production and 
engineering at the B.T.H. research 
laboratories for seven years until 
1953 when he became head of the 
Valve Engineering Department at 
A.E.J, Leicester. The E.E.V. Co. 
has transferred R. E. Lake, B.Sc., 
from Chelmsford, where he was 
manager of the Gas Tube Division, 
to Lincoln where he is deputy 
manager. Mr. Lake will also be in 
charge of the Industrial Gas Tube 
Department. C. Z. Muskus, B.Sc., 
is appointed assistant manager 
(duplexers) at Lincoln and_ takes 
charge of the manufacture of T.R. 
cells. He joined B.T.H. in 1950 and 
in 1955 resumed responsibility for 
valve engineering work associated 
with the production of T.R. cells at 
A.E.I. Leicester. Since 1963 he has 
been assistant engineering manager 
of A.E.I. Linco!n covering the whole 
field of valve manufacture there. 


S. W. Thompson, M.I.E.E., head of 
the B.B.C’s Transmitter Technical 
Services since 1961, has retired. He 
joined the Corporation in 1941 and 
played a significant part in the com- 
missioning and subsequent operation 
of the high-power station at Ottring- 
ham, near Hull, for the B.B.C’s Euro- 
pean services. Mr. Thompson was 
from 1947-61 assistant to the super- 
intendent engineer transmitters at 
Broadcasting House. 


Air Cdre. A. G. P. Brightmore, 
M.LE.R.E., director of radio (air) at 
the Ministry of Defence until his 
recent retirement from the R.A-F., 
has been appointed to the newly 
created position of consultant to the 
managing director of A. C. Cossor 
Ltd. Air Cdre. Brightmore was 


Air Cdre. A. G. P. Brightmore 


director of electronics research and 
development (air) in the Ministry of 
Aviation from 1958-1961 having pre- 
viously served with the 2nd Tactical 
Air Force as chief signals officer. 
At one time he commanded No. 3 
Radio School R.A.F. at Compton 
Bassett, Wilts, 
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A, K. Edwards, B.Sc.(Econ.), who 
just over a year ago joined the secre- 
tariat of the British Radio Equipment 
Manufacturers’ Association as assis- 
tant secretary responsible for econ- 
omic, statistical and export services, 
has been appointed secretary. He 
succeeds S, E. Alichurch, O.B.E., 
who was appointed secretary in 1946 
and since his appointment as director 
four years ago has combined the 
duties of the two positions. Mr. 
Edwards, after receiving his degree 
from London University, joined the 
Colonial Service (now known as the 
Government Overseas Administra- 
tive Service) and-spent about 10 
years in Nigeria in the Ministry of 
Communications. 


Frank Jones, A.M.I.E.R.E., who 
recently retired from the R.A.F. after 
22 years’ service, has joined Wayne 
Kerr as senior executive engineer. 
Before his retirement as squadron 
leader in the technical branch he was 
senior lecturer in basic control and 
missile control engineering on the 
Advanced Weapons Course at the 
R.A.F. Technical College, Henlow. 
During the acceptance firing trials of 
the Bloodhound Mk. 1 at Woomera, 
Mr. Jones was officer-in-charge, 
nical services. 


In a rearrangement of the “manage- 
ment structure” of the Wayne Kerr 
company following the concentration 
of production at South Bersted, near 
Bognor Regis, Sussex, J. A. Enwright 
has been appointed general manager 
of Wayne Kerr Laboratories Ltd. 
and G. L. Ball, B.E., A.M.1.E.E., has 
become general manager of the 
Wayne Kerr Instrument Company. 


Peter E. M. Sharp, 
B.Sc.(Eng.), A.M.I.E.E., recently 
joined Brush Clevite Company 
(formerly Brush Crystal) as general 
sales manager, in charge of all home 
and overseas marketing. Mr. Sharp, 
who is 43, joined the Westrex com- 
pany in 1960 and was appointed a 
director of the company in the 
following year. For the past few 
months Mr. Sharp has been acting 
as a consultant. 


A.C.G.I., 


Robert B. Levy, B.Sc., A.R.C.S., 
has joined Brush Clevite Company, 
of Hythe, Southampton, as general 
production manager. Mr. Levy, 
who is 35, studied at the Imperial 
College of Science and Technology, 
where he took his degree in 
chemistry, and was until - recently 
with Texas Instruments at Bedford. 


Centralab Limited have appointed 
J. B. Hodgson as general manager. 
He was formerly with Elliott-Auto- 
mation as chief engineer of the 
Minilog Division. 


J. Korndorffer, M.A., has become 
director of the Mullard television 
tube factory at Simonstone, Lanca- 
shire, in succession to M, J. Snijders 
who has retired at the age of 61 after 
39 years’ service with Mullard. - Mr. 


]. Korndor ffer 


Korndorffer obtained his degree in 
physics at Oxford University and 
joined the Mullard Company at 
Mitcham in 1946. He became works 
manager of the Simonstone factory — 
in 1955 and last year was appointed 
deputy plant manager. Mr. Korn- 
dorffer, who is 46, operates an 
amateur radio station under the call 
G2DMR. 


T. H. George is now engineer-in- 
charge of the B.B.C. Transcription 
Recording Unit, London, in succes- 
sion to F. W. Chignall, Assoc.I.E.E., 
who, as announced in August, has 
retired. Mr, George joined the Cor- 
poration’s Technical Recording 
Section in 1935 and ten years later 
transferred to the Midland Region 
headquarters, Birmingham, where he 
has been mobile engineering man- 
ager since 1957, 


OBITUARY 


Admiral Patrick W. B. Brooking, 
C.B., D.S.O., superintendent of the 
Admiralty Signal Establishment, 
Haslemere, from 1944 to 1946, died 
on 3rd September, aged 67. Admiral 
Brooking, who retired from the Navy 
in 1950 after 41 years’ service, was a 
signals specialist and served during 
the early part of the last war in the 
Admiralty Signal Department. of 
which he became director in 1941. 


Arthur F. R. Cotton, director of 
international operations of the 
Capitol Radio Engineering Institute, 
died on 19th August, aged 65. He 
held a commission in the Royal Navy 
in both world wars and in 1947 went 
to the United States where he stayed 
until 1958 and was at one time chief 
engineer of Airtronic Research Inc. _ 
He returned to the U.K. in 1958 to 
set up and manage the London 
office of the C.R.E.I. 
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Marconi Self-Tuning H.F System 
—the first in the world to be station 
planned from input to output 


MST drive systems 
for h.f transmitters 
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breakthrough 


MST drive systems meet all CCIR Recommendations 


H1601 


Comprehensive synthesizer drive assembly for two 
independent transmitter channels 

Inputs: audio frequencies (6 kc/s bandwidth) or d.c 

Outputs: modulated signals at radiated frequencies, 
2 W p.e.p 

Types of modulation: i.s.b with floating carrier, pilot 


carrier or fully suppressed carrier; 
d.s.b; c.w 400 bauds; f.s.k 200 bauds or 


3500 bauds; frequency 


Frequency range: 2—27.9999 Mc/s 
Frequency selection by decade dials on frequency 


synthesizers 


Stability: determined by 1 Mc/s master frequency 


H1605 


shift diplex 


H1601 


1 Mc/s master frequency source 
Frequency stability: -- 1 part in 108 


one-man control 


With the compact MST drive system, self- 
tuning transmitters and MST control and 
monitoring equipment, one man can operate 
an entire transmitting station from a central 
point. 


reliability 


All units (except the distributed amplifier) 
are fully transistorized and use _ printed 
wiring. Each unit has a separate power 
supply. The 1 Mc/s master signal distribu- 
tion is duplicated, and the master frequency 
source uses three oscillators to ensure 
immediate automatic changeover in the event 
of output failure or excessive frequency drift, 


versatility 


Any drive channel can generate any type of 
modulation. F.S.K and f.s diplex signals are 
generated by shifting the frequency of 2 kc/s 
or 4 kc/s tones—thus one transmitter can 
radiate simultaneously two or more telegraph 
channels and an s.s.b channel. 

Plug-in. modules give switch selection of 
services normally required. Logic circuits 
prevent selection of two conflicting services. 
Extra plug-in modules can be supplied for 
any other types of modulation. A wideband 
amplifier simplifies frequency selection to a 
single operation—adjustment of the synthe- 
sizer decade dials. 


Marconi telecommunications systems 


The Marconi Company Limited, Communications Division, Chelmsford, Essex, England 
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A studio control room 
wherethe programmes 
are passed through a 


crnestinincte. § — RDITICH 
BROADCASTING 


In Britain and throughout the world, 
Quality Check Room. 


Programmes orfginat several thousands of QUAD pro- 
MURR a ie ducts help to provide the best in 
a QUAD control unit broadcasting and recording. This: 
and power amplifier ; - rs 
cneiciney aye nero same equipment is used in many 
and balanced for opti- more thousands of homes where 
mum quality prior to ' H 

ag ciniseions people listen to music. 


Send a postcard for 
full details of the QUAD range. 


Photographs by kind co-operation 
of the British Broadcasting Corperation 


Off the air monitoring. 
QUAD tuners provide 
acontinuous check on 
transmissions. 


for the closest approach 
to the original sound 


»».. and in your 

own home, too. Quad 
for the closest 
approach to the 
original sound. 


THE ACOUSTICAL 
MANUFACTURING = 
CO. LTD. 


Huntingdon, Hunts. 


The Quality Monitor room. 
Quad used for a final 
check on the overall quality 
of British Broadcasting. 
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An Introduction to 


MICROWAVE TECHNIQUES 


3.—MICROWAVE POWER SOURCES 


N the two previous articles in this series mention 
has been made in passing of the early difficulty 
of producing power at microwave frequencies, 

and of some of the power-producing devices, such as 

klystrons and magnetrons, now in use. We will 
now look into the subject of power sources in more 
detail. 

Above about 1000 Mc/s normal valves and reso- 
nant circuits become very inefficient due to the 
following effects: 

(a) The transit time of electrons between electrodes 
becomes a significant portion of a half period, 
i.e. the time taken for the wave to travel half a 
wavelength, and the valve becomes unstable. 

(b) The inductive reactance of electrodes becomes 
significant. 

(c) Electrodes are made very small to reduce capaci 
tance and so have small power-handling capacity. 

(d) Electrodes, wiring and components, all tend to 
radiate. 

(e) Stray capacitances form a very high proportion 
of the total capacitance in the circuit. 

(f) As the components themselves are in physical 
size a significant portion of a wavelength they 
no longer exhibit pure inductive, capacitive or 
resistive effects as the case may be, but tend to 
become resonant circuits in themselves. 

These effects gradually become more critical as 
frequency is increased up to about 4000 Mc/s and 
are combated by various means. At about this 
frequency, however, they are so great that normally 
a complete departure from normal valve circuitry 
must be made. For the microwave band, which may 
be said to reach from about 1000 Mc/s to the lower 
infra-red region, five main oscillators and six main 
types of amplifier have been developed. Of these 
devices the five currently in greatest use share 
the common feature of modifying the velocity of an 
electron stream by structures of resonant length 
forming an integral part of the device. 

The amplifiers, which will not be dealt with in 
detail, are the microwave triode amplifier, the 
amplifying klystron, the travelling-wave tube, the 
parametric amplifier, the maser, and the u.h.f. 
transistor. 

The five types of oscillator in common use are the 
microwave triode oscillator, the reflex klystron, the 
magnetron, the backward wave oscillator, and the 
u.h.f.- transistor oscillator. Although these are 
mentioned in chronological order of development 
they have not been developed from, nor do they 
supersede, each other, each operating on different 
principles and being used for varying purposes. 


*Canadian Marconi Company. 
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In addition to these, the varactor multiplier, 
which is strictly neither an amplifier nor an oscillator, 
finds many applications as a power source, par- 
ticularly in the communications field. . This device 
uses special microwave diodes as the active elements 
in a series of circuits tuned to a harmonic of the 
previous stage. Using transistor oscillator drivers, 
operating in the region of 100 Mc/s, milliwatts of 
power are obtained at frequencies up to around 
11,000 Mc/s. 

Other power sources such as the tunnel diode 
oscillator and the step diode multiplier are being 
developed, and are at present in limited use. 


Microwave Triodes 


In the transitional region above 300 Mc/s and the 
lower microwave range up to around 4000 Mc/s 
it is still possible to use specially designed valves as 
oscillators and amplifiers. In this section we will 
deal only with valve oscillators, although many 
details will apply equally well to amplifiers. The 
advantages of these valves over other strictly micro- 
wave power sources are the relatively simple power 
supplies and the versatility of the associated circuitry. 


Fig. |. Section of a typical microwave planar triode. 
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As mentioned in the introduction to this article, 
normal valves become increasingly inefficient with 
frequency due to such effects as the transit time of 
electrons between electrodes, inductance of electrodes 
and radiation. An adaptation of a conventional triode 
called a disc seal or planar triode alleviates these 
difficulties enabling the practical operating range of 
triodes to be extended up to 4000 Mc/s, while low- 
power experimental units operate up to 10,000 Mc/s. 

The technique used to achieve this is to take the 
electrodes straight out of the side of the valve 
through metal-to-glass, or mietal-to-ceramic disc 
seals. The flat, or planar, electrodes form ideal 
terminations for microwave resonators, more details 
of which will be given later. Radiation and lead 
inductance are therefore greatly reduced. The 
parallel plane electrode assembly permits the use of 
small electrode areas. This in turn allows very 
close spacing of electrodes to reduce transit time 
effects whilst still keeping inter-electrode capacities 
down to a reasonable level. A line drawing of a 
typical planar triode is shown as Fig. 1. 

Some planar triodes use a glass envelope but, in 


general, modern practice is to use ceramic, due to its. 


better shock characteristics, thermal conductivity, 
lower dielectric loss and the fact that its use makes 
the holding of manufacturing tolerances easier. 
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Fig. 2. Resonant lengths of line. 


The use of nickel iron, having a fairly low tempera- 
ture coefficient, for the active area for the anode, 
together with the flat anode structure helps to 
prevent change of grid-to-anode capacitance with 
temperature. 

It may be noted at this point that theoretically 
tetrodes will be more efficient than triodes, but 
these are seldom used due to the difficulty of pro- 
viding sufficient screen dissipation, and the fact 
that they are not quite so convenient to use with 
coaxial resonators, 


Circuitry:—As with a low-frequency oscillator, 
tuned circuits are required in anode and grid circuits, 
together with a suitable form of feedback in the 
correct phase. The normal parallel lumped-constant 
tuned circuits become very “lossy,” and of very 
small physical size at these frequencies, and distri- 
buted=constant coaxial line resonators are used al- 
most exclusively with these values. 


Resonant Lines:—First consider a short-circuited 
piece of coaxial line, as shown in Fig. 2. Remember~ 
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ing the theory of reflections and standing waves given 
in the previous article, we can say that, as a short 
circuit is by definition a point of zero impedance, the 
reflection from the short circuit will set up a standing 
wave. In the case of a lossless line the standing wave 
would give a point of infinite impedance exactly one 
quarter wavelength from the short circuit. The input 
of a shorted circuited 4/4 line therefore acts in a 
similar manner to a parallel tuned circuit, and can in 
fact be used as one. 

To substantiate this theoretically, the input im- 
pedance (Z,) looking into the terminals of an air- 
spaced shorted coaxial is given by— 

-{(138 log 19b/a) tan (27l/ A) 
diameter of inner conductor (cm) 
diameter of outer conductor (cm) 
length of line conductor (cm) 
wavelength in the line at frequency 
in question (cm) 

Examining the term tan(27//\); when / = A/4, 
or any odd multiple thereof, the term reduces to 
tan 7/2 = tan 90° = infinity, the condition of im- 
pedance of an ideal parallel-tuned circuit. It may be 
easily seen that when / = A/2 or any multiple thereof 
the input impedance is zero and the circuit acts as a 
series tuned circuit. By suitably adjusting the length 
of the line any susceptance, capacitive or inductive, 
can be obtained. 

The use of resonant, inductive and capacitive 
lengths of line is of great importance in microwave 
work, The line may be coaxial as shown, or wave- 
guide, replacing the free space wavelength factor 
(A) by guide wavelength (,). 


1 
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Microwave Triode Oscillator Circuits:—It will 
be readily appreciated that quarter-wavelength 
coaxial lines are very suitable for use as tuned 
circuit elements with planar triodes. The construc- 
tion of the valve is such that it can be used to form 
part of the centre conductor of the resonant circuit, 
the electrodes forming the input to the lines. Radia- 
tion is practically eliminated, and tuned circuit 
losses are small. : 

A line drawing of a typical planar triode micro- 
wave oscillator is shown as Fig. 3. It will be noted 
that the resonant lines are not in fact open circuits 
at the input ends, but are shunted by the anode-to- 
grid, and grid-to-cathode capacitances respectively. 
The effect of these capacitances is to lower the fre- 
quency of resonance and the resonators must be 
designed accordingly. 

The frequency of the oscillator is mainly deter- 
mined by the anode-to-grid resonator, the primary 
function of the grid-cathode tuned circuit being 
to give the correct phase and amplitude of feedback to 
maintain oscillation. Some direct feedback between 
the two circuits is supplied by the anode-to-cathode 
capacitance of the valve. However, to assure steady 
oscillation under load conditions, additional feedback 
is usually required and this is provided by feedback 
probes or loops between the two cavities, 


The Reflex Klystron 


The main features of this device are illustrated in 
Fig. 4. The cathode assembly is of the normal type 
and is surmounted by a focusing anode. The re- 
sonator is a cavity, usually doughnut shape, of dimen- 
sions to resonate at the required frequency. At a 
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Fig. 3. Section through a typical planar triode oscillator and (right) its equivalent circuit. 


suitable distance from this is the reflector anode. 
The resonator is held at a high positive potential 
with respect to the cathode, whilst the reflector is 
held at a potential which is negative with respect to 
the cathode and, therefore, very negative with respect 
to the resonator. An electron beam will therefore be 
produced which will be focused into a circular beam 
by the focusing anode, and accelerate toward the 
resonator, passing through the hole in the centre of 
this electrode toward the reflector. As the potential 
on the reflector is well below that of the resonator, 
as soon as the electrons pass through the resonator 
they are retarded and, if the reflector voltage is low 
enough, will reverse their direction and return to the 
resonator. If this were the complete function of the 
valve it would merely act as a diode; however, due to 
random fluctuations in the resonator voltage and beam 
current the resonator cavity will be excited at its 
resonant frequency, producing a very small micro- 
wave signal which appears across it. Considering the 
instant at which the polarities are as shown in the 
diagram; electrons entering gap G, will tend to 
slow down. If the resonator voltage is correctly set, 
by the time the electrons have reached G, the 
polarity will have changed and will slow down the 
electrons still further. At the same time the electrons 
now passing G,, which has changed to positive pola- 
rity, will be speeded up. These electrons will tend to 
catch up the previous electrons and the beam will 
bunch as shown, the bunching frequency being 


equal to the resonating frequency of the cavity. 


As the slowing down of electrons has added energy 
to the cavity and the speeding up taken away, the 
net increase of microwave signal is zero. However, 
the bunches of electrons having passed through the 
resonator are reversed and by adjustment of the 
reflector voltage a bunch maximum can be made to 
arrive back at G, at the same time as microwave 
field is a maximum. The bunch will then reinforce 
the field and increase it. This in turn will cause 
greater bunching of the electron beam followed by a 
greater addition to the microwave field. Clearly the 
effect will be cumulative and the cavity will oscillate 
with a power limited only by its own losses and the 
power of the electron beam. The power is extracted 
from the cavity by a suitable probe or loop either 
into a coaxial line or direct into a waveguide. 


Modes:—Oscillation at approximately the same 
frequency will take place at a number of fixed 
reflector voltages, corresponding to one or more 
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bunches existing between resonator and reflector. 
By varying the reflector voltage slightly about these 
fixed points, the frequency can be varied by adjusting 
the time the returned bunches add to the microwave 
field this being termed electronic tuning. The tuning 
possible by this method is usually about 0.25% 
or 25 Mc/s at 10 Gc/s. The frst mode, i.e. that 
with the least number of bunches and the highest 
voltage difference between resonator and reflector, 
usually provides the greatest power and electronic 
tuning range. A graph of reflector modes against 
reflector voltage is shown in Fig. 5. 


Mechanical Tuning:—The frequency of operation 
of a reflex klystron can be varied over a wider range 
than is possible electronically by mechanically ad- 
justing the cavity size. This is commonly done by 
one of three methods: 

(a) The Flexible Cavity: One or more sides of the 
cavity is made of flexible metal and adjusted bellows 
fashion with a clamp. This type of tuning which is 
normally pre-set, is very common for small klystrons. 
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Fig. 4. Schematic diagram of a reflex klystron, 
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The tuning range obtainable varies greatly from type 
to type, but may be as high as 25%. 

(b) Slug Tuning: As its name infers this technique 
adjusts the resonant frequency of a cavity by the 
insertion of a reactive slug or plunger. 

(c) External Cavities: Klystrons are often manu- 
factured so that an external cavity to meet the user’s 
specific requirements may be used. An interesting 
off-shoot of this method is the use of the klystron 
as the inner of a coaxial cavity. The cavity dimensions 
are then varied by a plunger. By this method 
tuning ranges of 50% can be obtained. 


Uses of Reflex Klystrons:—Perhaps the main use 
of the reflex klystron is as a local oscillator in micro- 
wave radar and radio relay receivers. Its facility 
of electronic tuning is widely used to provide auto- 
matic frequency control. 

Medium-power reflex klystrons with outputs of a 
few watts are used to obtain a continuous-wave 
output for many radio relay equipments and for 
Doppler type aircraft radars, the electronic tuning 
facility being used to frequency-modulate the carrier. 
These applications and others such as are used 
in radar speed traps, are becoming of increasing 
importance. Another common use, particularly 
of the coaxial cavity type, is as a low-power, variable 
frequency source for laboratory and test bench use. 


The Magnetron 


This microwave source is perhaps the least flexible 
of the devices under discussion. It was developed 
in World War II to perform one definite function, 
that of providing a high-power transmitter output 
for radar equipment operating in the microwave 
band. It is ideally suited for this type of high peak 
power pulse circuitry and still finds its main 
application in this field. 

The theory of operation of the magnetron is 
extremely involved so a simplified explanation only 
will be given here. The valve consists of a cathode 
surrounded by a ring anode, on the inner face of 
which a number of resonant cavities have been cut. 
The cavities, often eight in number, are dimen- 
sioned to be resonant at the required frequency. 
When suitable voltages are applied an electron 
stream will flow from cathode to anode, the device 
acting as a diode. If a transverse magnetic field 
is now applied, it will interact with the electron 
stream causing the electrons to deviate in the 
direction shown. The angular movement is cumula- 
tive as the electrons move out from the cathode so 
the electrons will execute spiral orbits. When the 
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electrons collide with the anode the cavities will be 
shocked into oscillation giving the polarities shown 
in Fig. 6. This will cause bunching of the electron 
stream in: a similar manner to the bunching in a 
klystron. In the magnetron, however, the bunched 
electrons will carry on in orbit and affect the next 
and subsequent cavities until colliding with the anode. 
If these cavities are at the correct polarities at the 
instant the bunches reach them the oscillations 
will be reinforced and power will be taken from the 
electron beam. 

As in the klystron there are a number of different 
modes in which the magnetron can operate, corres- 
ponding to relative positions of the cavities the 
bunches excite in turn. Most power is obtained 
from the “pi mode,” i.e., when the voltages across 
adjacent cavities are 180° out of phase. To allow 
this mode to propagate whilst suppressing the others, 
alternate cavity spacing segmentsare strapped together 
allowing large circulating currents to damp the 
unwanted modes. Another method of achieving 
the same end is shown in Fig. 7, this being known 
as the rising sun configuration. Mode suppression 
is obtained by the relationship between large and 
small cavities. This layout is used at high frequen- 


cies, WG-18 and WG-22 frequency ranges being 


examples, where the small physical size of the 
cavities and strapping give rise to manufacturing 
problems. f 

Output is taken by a coupling loop or probe in 
one of the cavities feeding into a waveguide or coaxial 
line. 

Many magnetrons are fixed in frequency although 
a small tuning range can be obtained by a flexible 
casing. 

The efficiency of the magnetron is very high, 
even when compared with conventional valve at 
audio frequencies. An efficiency of over 60% 
is normally obtained at S band (3 Gc/s) whilst at 
Q band (30 Gc/s) 30% is average. 

Due to the very high efficiencies and the large 
electron beam power obtainable with the circular 
cathode, very high powers are obtainable with 
comparatively small units. Peak pulse power of 
several millions of watts are quite common with 
magnetrons only inches in diameter. 


Heaters:—Due to the high powers generated the 
cathode runs hot enough to dispense with or greatly 
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Fig. 6. Action of a cavity magnetron. 


WIRELESS WoRLD, OCTOBER 1964 


RESONATORS, 
NO STRAPPING REQUIRED 


Fig. 7. Rising sun type magnetron block. 


reduce the heater supply after the device has warmed 
up. As a matter of historical interest, this pheno- 
menon of heaters requiring to be open circuited, 
in contrast to the more normal failure due to this 
cause, resulted in many of the early magnetrons 
overheating and ceasing to function. This problem 
held back the use of the valve until the cause, and 
simple remedy of switching off the heaters had been 
found. 


Cooling:—Again duz to the high power developed 
in such a small device, cooling is normally required. 
In many cases finning, with or without an air blower, 
is adequate. However, some large units intended 
for static use are water cooled. 


Magnets:—As a very stable magnetic field is 
required, permanent magnets of very high fields 
strengths are normally used. Much research has 
gone into the problem of reducing magnet size and 
now magnets with fields of the order of 10,000 gauss 
can be made reasonably small. 


eee 


The Backward Wave Oscillator 


This device, which has come into general use over 
the last five years or so, is perhaps the most versatile, 
being capable of a very large electronic tuning range. 
The action of the backward wave oscillator is as 
follows. First consider the relative velocities of a 
microwave field along a conductor and the electrons 
in an electron beam. The electrons will have a com- 
paratively low velocity governed by the potential 
difference between the anode and cathode, whilst 
the velocity of the microwave field will be close to 
that in free space. If, however, the conductor 
carrying the microwave field is arranged as a helix, 
the velocity of the field relative to the axis will be 
Vsin¢ where ¢ is the pitch of the helix and V the 
velocity of the field along the conductor. It will 
be seen therefore that by suitable selection of the 
pitch angle, the axial velocity of the microwave field 
can be made comparable with that of the electron 
beam. 

Referring now to the arrangement shown in 
Fig. 8, the electron beam is generated in the normal 
manner and partially focused by the first anode. 
This electrode also controls the power in the beams. 
The helix is at a high potential, the value of which is 
determined by the frequency of oscillation required, 
as will be shown later. An intense cylindrical mag- 
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netic field concentric with the beam focuses it into a 
hollow cylindrical configuration passing very close 
to but not touching the helix. The beam continues 
to the collector electrode. The helix is terminated in a 
matched load at the end remote from the electron 
gun. If, due to noise, a small r.f. voltage is generated 
across the load, this voltage will propagate towards 
the gun. If the velocity of the electron beam is 
correctly adjusted the r.f. voltage will interact with 
the beam causing bunching in such a phase that 
energy is given up by the beam and will reinforce 
the r.f. voltage. The action is cumulative until losses 
and the limited power in the electron beam prevents 
further amplification and a stable oscillation takes 
place. The frequency of oscillation is determined 
simply by the velocity of the electron beam being 
such as to add to the oscillation in the correct phase. 
The required velocity and therefore the helix voltage 
increases as frequency increases. It will be seen that 
by merely adjusting the helix voltage the frequency 
can be varied. This can be done over very wide 
ranges, the device being ideal for swept frequency 
operation. 

An interesting variation on the configuration just 
described is the use of a folded waveguide in place 
of the helix. This allows a greater dissipation than 
is possible with the helix and permits the collector to 
be connected directly to the helix or dispensed with 
altogether. 


Uses of the Backward Wave Oscillator:— These 
components are mainly used in equipment where 
wide-band operation and simple frequency changing 
are required. Instances of these are signal generators, 
swept frequency test equipment such as reflecto= 
meters and spectrum analysers, radar jamming and 
anti-jamming equipment, and spectroscopy systems. 

Normally the end of the helix acts as probe in a 
length of waveguide from which the output is taken. 
With folded waveguide type of construction the 
output is obviously taken direct from this. It should 
be noted that with many b.w.os. with this type of 
construction the output waveguide is often at high 
voltage and care should be taken to shield the output 
guide and provide d.c. isolation from the rest of 
the system. 

As has been mentioned the b.w.os. can be tuned 
over a wide range by adjusting the helix voltage. 
They are normally designed to cover a full wave- 
guide range e.g. 26.5 Gc/s to 40 Gc/s in WG-22. 

At the present time b.w.os. are low power devices, 
giving in nearly all instances under one watt, com- 
monly only of the order of tens of milliwatts. 


Focusing:—Both solenoids and permanent magnets 
are in common use at the present time to provide 
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the required focusing _ field. The tendency. 
however, seems to be towards increasing use of 
permanent magnets thus obviating the need for a 
solenoid power supply. 

In general b.w.os. using solenoids for focus 
require a forced air draft to cool the coil. For those 
oscillators using permanent magnets ambient air 
cooling is usually sufficient. 


Transistor Oscillators 


Recent advances in solid-state technology has given 
us transistors capable of operating as oscillators up to 
around 3000 Mc/s. 4 

These transistors, variously termed micro alloy 


COMMERCIAL 


The provisional data sheets describing a range of 
silicon “ Field Effect Transistors ” manufactured by the 
recently formed company Semitron Ltd. are available 
from the company’s works, Cricklade, Wiltshire. 
13WW 325 for further details 


S.T.C. Components.—The Components Group of 
Standard Telephones and Cables Ltd. have recently 
published the second edition of their “ Designers’ 
Digest”. Copies of this 40-page catalogue, which con- 
tains abridged technical details on products from their 
quartz crystal, magnetic materials, semiconductor and 
valve divisions, are available from the Components 
Group, Standard Telephones and Cables Ltd., Foots- 
cray, Sidcup, Kent. 
13WW 326 for further details. 


Copies of the D.T.V. Group’s “ Industrial Electronic 2 
catalogue are available from 126 Hamilton Road, West 
Norwood, London, S.E.27. It contains, in 80 pages, 
information on the products D.T.V. distribute in this 
country. This includes a wide selection of components 
(from plugs and sockets to transformers and valves), 


test gear, industrial audio equipment, motors and ultra- - 


sonic cleaners. 
13WW 327 for further details 


AE.I. Semiconductors.—The range of A.E.I. semi- 
conductors now available for industrial applications are 
described in publication 3320-51. Copies of this 28-page 
booklet, which is intended to be a general guide to 
the larger semiconductor devices within the A.E.I. range 
for use in industrial equipments, may be obtained from 
the Electronic Apparatus Division, Electronics Group, 
Associated Electrical Industries Ltd., Carholme Road, 
Lincoln. 
13WW 328 for further details 
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Fig. 9. Microwave transistor 
oscillator. 


EARTH 


diffused transistors, and epi- 
taxial diffused base transistors, 
have extremely low inter-junction 
capacitances and consequently 
high maximum frequencies of 
operations. Two main package 
configurations are at present on 
the market, a coaxial type suit- 
able for A/4 coaxial cavities, and 
a flat pancake shaped device de- 
signed for stripline resonators or ~ 
coaxial cavities. 

Both types are very recent 
innovations and will probably 
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be joined by other types in the near future. 


Already there is large demand for these devices in 
applications where space and weight, -both of the 
oscillator and its power supplies, are of prime 
importance. 

The design of the circuitry for these units is 
basically very similar to that for planar triodes, and 
will not be dealt with in detail. A practical circuit 
for a 2000 Mc/s oscillator is shown as Fig. 9. The 
output power at these frequencies with current 
devices is only of the order of a few milliwatts and 
frequency stability is only fair. However, it seems 
likely that in the near future transistors will take the 
place of low-power klystrons in many local oscillator 
applications. 
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Information on the “ Etchineering” process of photo- 
etching metals is included in an eight-page booket 
available from Microponent Development Ltd., who 
have recently moved to 17 Newhall Hill, Birmingham 
1. (Tel.: Central 6201.) 
13WW 329 for further details 

A 30-page catalogue describing the Variac range 
of continuously variable transformers made by the 
Zenith Electric Company, is available from the British 
distributors Claude Lyons Ltd., Valley Works, Hoddes- 
don, Herts. A large section of the publication is 
devoted to their toroidal-wound variable transformers. 
13WW 330 for further details 

A short form catalogue describing the products of 
F. W. Bell Incorporated, of Ohio, is available from 
Livingston Laboratories Ltd., 31 Camden Road, Lon- 
don, N.W.1. It includes details of their gaussmeters 
and probes, Hall effect devices, Hall multipliers, watt- 
meter transducers, magnetic testing instrumentation and 
their wideband wattmeter. 
13WW 331 for further details 

A data sheet describing the Leach Models FM 200A 
and FM 200B two-watt telemetry transmitters, which 
are designed to operate in the frequency range 215 to 
265 Mc/s, is available from the controls division of the 
Leach Corporation, 717 North Coney Avenue, Azusa, 
California, These transistor units are frequency modu- 
lated and weigh less than 22 ounces. 
13WW 332 for further details ‘ 

Underwater Components.— Cable-glands and Hous- 
ings for under-water electronic applications” are 
described in a recent publication (276) from Submarine 
Cables Ltd., Greenwich, London, S.E.10. 
13WW 333 for further details 
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Acos high-quality styli to fit all pick-ups 


Over 200 Acos Diamond and 
Sapphire Styli 

Acos styli are by no means available only 
for Acos cartridges. There are now over 
200 types of Acos replacement styli, 
‘diamond or sapphire, to fit almost all 
cartridges or pick-ups ever sold in this 
country, This means that if you have a 
B.S.R., Collaro, Garrard, H.M.V., 
Philips,Ronette or Sonotone cartridge, to 
name only a few, Acos have a replacement 
Stylus for you. 

Acos Quality 

Acos are well known for their pioneering 
work to give you better sound reproduc- 
tion at reasonable cost. Acos were one of 
the first to do basic investigations into 
record and stylus wear; one of the first 
to make a scientific approach to correct 
stylus profile; first to test styli individu- 
ally at 500 times magnification on a 
specially evolved shadow-graph; one of 


the first to insist on careful testing before 
despatch. Acos were first to preach that 
however good the stylus, it must be 
replaced at the correct time to prevent 
record wear. First to provide a range of 
diamond and sapphire styli. 


No Extra Cost 

In spite of the fact that Acos styli are 
second to none in quality (and better than 
many), Acos styli cost no more than 
others, sapphire from 4/6, diamond from 
13/7. 

Which? 

It is easy to fit the right stylus in your 
player. Either remove the worn stylus 


and take it to your Dealer, or make w 
note of the make and model of the 


- cartridge and give the details to your 


Dealer, and he will at once identify the 
correct stylus. Another question— 
diamond or sapphire? Both are equally 
kind to your records, the only difference 
is that diamond lasts 500 hours, sapphire 
has to be replaced every 25 hours. Dia- 
mond is more economical in the long play, 


Where? 

You will find Acos styli at every well- 
stocked, well-informed Dealer. In case of 
difficulty, the Cosmocord Technical 
Service Department will gladly help. 


stvlt 


STYLI, PICK-UPS, CARTRIDGES, MICROPHONES, EARPIECES, PRESSURE GAUGES, ACCESSORIES 
Cosmocord Ltd Eleanor Cross Road, Waltham Cross, Herts - Telephone: W'S 27331 


13W W—137 FOR FURTHER DETAILS. 
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the most perfect terminal block ...So far 


There was room for improvement even in such familiat components as 
terminal blocks, as Belling-Lee discovered. 


This is a Belling-Lee flexible block—available in many sizes, lengths, and 

patterns. The remarkable thing about it is that the screws will not loosen or 

fall out. Even when untightened, the screw heads are gripped firmly by the 
surrounding moulding. Shock and vibration will not dislodge them. One : 
Belling-Lee customer has such confidence in them that he uses them inside 

a gearbox. 


The block shown, type L1469, is designed to bring connections through a 
bulkhead safely and simply. 


There are more than 1000 other components in the Belling-Lee Technical 
Catalogue, all as reliable in their own particular way. Section D covers ter- 
minals and terminal blocks...othersections include screened and unscreened 
connectors, and circuit protection devices. 


Ask for full information on items in which you are interested. 


Get down to detail with 


BELLING-LEE 


Belling & Lee Limited - Great Cambridge Road - Enfield - Middlesex - Enfield 5393 


Most Belling-Lee products are covered by patents and/or registered designs, granted or pending. 
13W W—138 FOR FURTHER DETAILS. 


ELECTRONICS AT FARNBOROUGH 


DEVELOPMENTS IN SYSTEMS AND INSTRUMENTATION 


break, had more than its usual quota of eleetronic 

equipment on show reflecting the ever-increasing 
need for electronic aids, not only in the art of flight 
itself but also in air traffic control, meteorology, com- 
munications, test equipment and training. 

In parallel with the technical developments a marked 
increase was noted in co-operation between manufac- 
turing companies both at home and abroad. With the 
massive development costs in introducing advanced 
systems more advantage is being taken of cross-licensing 
of designs and even of joint development. 

Most publicized of the exercises in joint development 
is, of course, the Anglo-French Concord(e) and the 
choice, announced on the eve of Farnborough, of 
Elliott-Automation to lead a three-nation team to 
develop the automatic flight control system for this 
aircraft emphasizes the new international approach. 
Partners with Elliott-Automation are the French Com- 
pany S.F.E.N.A. and the Bendix Corporation of 
America with whom E-A have had a long and successful 
association. 

Other examples are Decca Radar’s HARCO system 
for the short-range navigation system for Eurocontrol, 
developed in conjunction with C.S,F. in France and 
Telefunken in Germany; SECAR secondary radar where 
Marconi are working with the French Thomson- 
Houston Company, and the recently announced joint 
Anglo-French proposal for a new air-to-surface tactical- 
strike guided missile. 

The new Sea Dart small warship missile from 
Hawker Siddeley demonstrates the continued team spirit 
on the home front by the consortium of A.E.I., E.M.I. 
Electronics, Ferranti, G.E.C., Hawker Siddeley 
Dynamics and Sperry, all engaged on aspects of guid- 
ance, control and testing of the new weapon. 

Two years ago the Farnborough electronics interest 
was largely on blind landing. For civil use this was 


OR ee tad cuts fan’ coming after a two-year 


Elliott Take-off and Overshoot Director. 
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Louis Newmark repeater platform unit. 


necessarily a long-term project but equipment is already 
in the Belfast, Trident, One-Eleven and VC-10. Over 
12,000 successful landings have been made with the 
BLEU system and a Trident with Smiths duplex system 
has made a number of test landings at R.A.E. Bedford, 
Trident’s home base at Hatfield and at London Airport. 
It is hoped to achieve certification for duplex auto- 
flare during the coming year, clearance for fair-weather 
triplex auto-land in 1965/66, and. full blind-landing 
certification by 1968/69. The Belfast shown at Farn- 
borough was equipped with the Smiths full triplex 
system. 

With both en route and landing auto-contro] systems 
in being, the only flight regime not yet in an advanced 
stage of automation is take-off. This situation is about 
to be remedied by Elliott-Automation who revealed for 
the first time, as a first stage approach, their Take-off 
and Overshoot Director. This equipment provides the 
pilot with the optimum profile to fly under all con- 
ditions of sudden wind-shear, early or late rotation, 
temperature changes and so on. The system is pro- 
grammed with the characteristic of the aircraft in 
which it is installed and further programmed for the 
particular condition of take-off immediately before the 
event. Engine failure procedures are already pro- 
grammed in the computer. The equipment shown 
operates only in pitch but a three-axis model is under 
development and will have the same safety standard as 
automatic landing systems. 

Smiths are not neglecting this new field and showed 
two new items, a Ground Run Indicator and their new 
Take-off Director System. The Ground Run Indicator 
is a simple device deriving distance-to-go and velocity 
information from a _ wheel pick-off. The Take-off 
Director provides an output suitable for any flight 
director or head-up display and directs the pilot when 
to start the rotation manceuvre, the correct rate at which 
to pitch the aircraft, the pitching motion to achieve 
best flare-up, action to be taken for thrust or drag 
changes and the action required for the best climb-out. 
The system uses inputs of pitch attitude and longitudinal 
acceleration to compute the commands, and an airspeed 
sensor for detecting rotation speed. Computation is by 
analogue methods and programming by digital type 


513 


logic. All circuits are solid state and the sensors, 
carried in the aircraft, may be duplicated if required. 
The system is soon to start flight testing. 

Louis Newmark Ltd., a few years ago practically 
unknown in electronics, now report that avionics has 
become a major part of their business. Concentrating 
on the special requirements of helicopter auto-pilots and 
auto-stabilizers, one of their new developments on show 
was a repeater platform unit which has the primary 
objective of maintaining the sensitive axis of an accelero- 
meter vertical with respect to the earth’s surface to 
measure vertical acceleration. Two motor-driven 
gimbals, three synchros and three accelerometers are 
employed to provide additional control functions and 
repeater information. The servo amplifiers and elec- 
tronic units are all in modular form and the total weight 
of the equipment is under 191b. Platform errors are 
claimed as 8.5 minutes of arc in the datum position and 
11.5 minutes of arc at 30 degrees. 

Ferranti’s navigation contribution was the lightweight 
inertial navigator available in four variants with either 
the high-quality M2519 Kearfoot type beryllium-floated 
integrating rate gyros (manufactured under licence) for 
full inertial capability or the Ferranti 122 single-axis 
fully floated gyro for limited inertial capability and use 
with Doppler-mix or star-tracker systems. The outputs 
will match ‘ital or analogue present-position com- 
puters. A fully transistorized system giving latitude and 
longitude outputs and with self-contained gyro-compas- 
sing has already been successfully flight tested. 

Smiths new Series 6 Flight Control System, already 
specified for Fokker’s F28 Fellowship turbofan transport, 
has been designed on the building-brick principle so 
that it can be extended as required from a simple auto- 
stabilizer or heading reference to complete automatic 
and instrumental control. Flight development is pro- 
ceeding in Smiths’ own Hawker Siddeley 748 aircraft 
which was present at the show. 

Elliott-Automation, also, announced. a new inertial 
navigation system which will be based on design and 
operational experience gained with the E-3 stable 
platform. 

While safety of flight is always the prime consideration, 
the demand for positive indication of cause of failure 
following a mishap has created a flurry of activity in 
data recorders. The Royston Midas system, providing 
complete data acquisition and subsequent analysis for 
normal as well as abnormal conditions, is well enough 
known. Newcomers, however, included the Davall/ 
Plessey Flight Data wire recorder, the Redifon/M.L. 
Aviation/R.A.E. Aircraft Accident Data Recorder and 
the Elliott AIR2 Flight Recording System. 

The Davall unit, with mechanics by Davall and elec- 
tronics by Plessey, is a 200 hours continuous recorder 
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with cassette loading and a performance, with a wire 
speed of 3.5 in/sec, of 24 samples per second of an 11-bit 
binary coded system. In the crash role the recorder 
will sustain impact shocks of 100g at the attachment 
points, a static load of one ton applied in any direction 
and exposure to flames of 800°C over 50 per cent of 
its surface for 15 minutes. The medium itself can retain 
magnetic records at temperatures in excess of 500°C. 
Among the airlines to be supplied with this recorder are 
BEA, Aer Lingus, Olympic, Sudan and Pakistan Inter- 
national. 

The Redifon unit, selected for the TSR2, has been 
designed in conjunction with M.L. Aviation and has a 
tape recorder based on reciprocating equipment devel- 
oped by R.A.E. to provide storage of information of 
flight data for fifteen minutes. A programming patch- 
board gives flexibility in use and up to 70 parameters 
may be recorded at rates of one to six times a second up 
to a limit of 280 per second. Ejector and non-ejector 
(the latter fireproofed and armour-plated) versions are 
available. The ejector version is fitted with a parachute 
to limit terminal velocity, an 80-hour duration radio 
beacon, a fluorocine marker for location in water and a 
self-inflating stabilizing bag for extra stability in rough 
seas. But even without the stabilizing bag the unit is 
sufficiently self-buoyant to surface from 100 ft depth of 
water. 

The Elliott unit has been specifically designed for air- 
craft flight trials. Using l-inch tape and heads for 14 or 
16 channels, an eight speed mechanism gives over 12 
hours recording on a single reel at one end of the range 
and a tape speed of 60 in/sec at the other. Tape capacity 
is 1,800 ft. 

Another airborne tape recorder shown was the minia- 
ture model design by the R.A.E. to be used in the British 
earth satellite UK3. Powered by solar cells it will record 
data during each 96 minute orbit on 140 ft of tape and, 
on command, will transmit by telemetry link the stored 
data in a time of 2 minutes. It is expected to work 
continuously for one year. Power consumption is 0.75 W 
on “record” and 1.5 W on playback. 

Military airborne radar performance is, naturally 
enough, highly classified but Ferranti showed a film 
simulating radar trial flights of high-speed low-level 
approaches to targets over mountainous terrain. This is 
the role for the TSR2 for which Ferranti are responsible 
for the forward looking radar. 

The situation is not nearly as delicate on the civil 
side and Ekco Electronics had no restrictions on publi- 
cizing their new high-powered E190 airborne weather 
radar available, if required, with a bright screen storage 
tube. The new unit is similar to and interchangeable 
with the standard unit but has twice the power ouput 
and a longer pulse giving a range increase of 40 per 


Above: Tape recorder unit for 
UK3, driven from solar cells 
(total power 1.5 W). 


Left: Plessey mobile radio station 
Al3, demonstrated at Farn- 
borough. 
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_ Ferranti-R.A.E. moving map display 
for low-level navigation. 


Davall flight data 
wire recorder. 


cent. The duplicate system, as fitted to the VC-10, and 
a lightweight system for small aircraft were featured on 
the company’s stand. 

Air traffic control grows in importance and complexity 
as the traffic it controls multiplies year by year. The 
National Air Traffic Control Service was demonstrated 
by the M. of A. with a data link to their Apollo com- 
puter. 

Secondary radar was demonstrated by Cossor, who are 
old hands at the game, and by Standard Telephones & 
Cables and A.E.I. who have jointly developed 2- and 
3-pulse ground interrogator equipment meeting ICAO 
standards. S.T.C. are responsible for the transmitter / 
receiver system and A.E.I. for the aerial, turning gear 
and control equipment. The S.T-C. transmitter employs 
a single-grid pulsed travelling-wave tube of high gain 
to amplify all mode pulses before feeding to a high- 
power coaxial semiconductor switch. The switch feeds 
the individual pulses through pre-set r.f. attenuators to 
either the interrogate or control] elements of the aerial 
as required. This method of deriving all pulses from 
one transmitter through passive networks gives consistent 
pulse amplitude stability and eliminates the necessity of 
balancing separate transmitters. Solid-state devices are 
used throughout with the exception of the t.w.t. 

Knowledge of aircraft height is essential to efficency 
in air traffic control and both Smiths and Elliott-Auto- 
mation announced transmitting altimeters to meet the 
expected mandatory requirements for civil aircraft. 
Decca Radar, in their live demonstration of an inte- 
grated a.t.c. system, featured height information as 
an additional feature on their data link from the demon- 
stration aircraft which was transmitting Decca Navi- 
gator information and which controlled a marker symbol 
on the radar display. The display unit was the 12C 
from the versatile Decca Series-5 range of autonomous 
transistorized displays which comprises some 100 
versions. These displays are to be used for the Euro- 
control simulator project. 

A three-dimensional display for use with any data- 
processing radar was featured by E.M.I. Electronics. 
This display uses a flat-faced c.r.t. on which is 
generated the outline of a perspective view of a trans- 
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parent cube to represent the airspace being examined. 
The aircraft appear within the cube as luminous spots. 
The cube can be rotated and tilted as required and the 
operator can introduce graticules in any of the three 
planes for quantitative assessment of the a.t.c. situation. 
Although a monochrome display was shown it is pos- 
sible to produce a version to distinguish, by colour, 
the various kinds of information. 

Among the bright-screen displays was the Marconi 
Distance from Threshold Indicator using a 5-in direct 
view storage tube. Two modes of operation give either 
an off-centred display showing the final 10 miles of 
approach or a centred display with a range of 10-20 
miles radius from the site. In the prototype trials 
the first storage tube exceeded 8,000 hours life. 

A new meteorological radar, the Marconi Rainbow, 
was on public view for the first time. Six display 
ranges are provided from 12.5 to 200 nautical miles, 
enabling storms and rain-producing clouds to be ex- 
amined over an area of 125,000 square miles. The 
12-inch high-brightness display is fitted with an elec- 
tronic bearing indicator to eliminate parallax error. 
The 70kW p.e.p. X-band transmitter and the receiver 
are housed in the scanner mounting which may be 
as far as 3,000 ft from the display. 

Decca were able to announce at Farnborough the 
first order for London Airport of their new airfield 
surface movement indication radar, now under develop- 
ment. This 8-mm wavelength equipment has a scan- 
ning rate approaching 1,000 r.p.m. to provide con- 
tinuous movement presentation so necessary for con- 
trollers diverting aircraft to high-speed turn-off points. 
The turning point can be precisely specified, thus mini- 
mizing the risk of overshoot. 

In communications Marconi have added a new solid- 
state airborne HF transmitter/receiver equipment to 
their Sixty Series. Double and single sideband modes 
are provided over the range 2 to 29.999 Mc/s with 
zkc/s channel spacing. Silicon transistors are used 
throughout with the exception of the final power out- 
put stage. Operating frequencies are generated by a 
synthesizer, semiconductor diodes are used for all 
switching functions and solid-state tuning is used. Two 
models are available, the AD460 rated nominally. at 
500W p.e.p. and the AD470 rated at 1kW p.e.p. 

Perhaps because airborne assault troops took part in 
the flying display the S.B.A.C. permitted exhibition of 
much equipment, principally for communications, not 
specifically connected with flight. Outstanding in this 
group was the Plessey transistorized HF equipment 


E.M.I. three-dimensional display for radar data. 
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Al3 making its public debut. Frequency range is 
2-8 Mc/s in 2,400 channels with phase modulation as 
well as a.m. and c.w. facilities. Produced in conjunction 
with the M. of A. for the British Army, the equipment 
is designed for five different réles from a low-power 
one-man packset to a high-power vehicle installation. 
British Communications Corporation showed a similar 
equipment but of higher power with 18 crystal-con- 
trolled channels, 

Another item of great interest was the Chobham 
Navigator by Sperry, which was demonstrated in a 
Land-Rover. This device, developed in conjunction 
with the Fighting Vehicle Research and Development 
Establishment, obtains heading references from the 
earth’s magnetic field by means of a pair of Sperry 
flux valves and gives the commander of the vehicle a 
running six- or eight-figure map reference accurate to 
better than one per cent of the distance travelled. 

In instrumentation Bryans Ltd. showed their latest 
XY/T plotters, Model 22000 and variants, which are 
portable and low-cost. These plotters are completely 
transistorized and have an acceleration of 1000 in/sec’ 
and a slewing speed of 63 in/sec. Maximum sensi- 
tivity on d.c. is 0.2mV/in on both axes and on a.c. 
0.1mV/in and 0.1 V/in on the Y and X axes respec- 
tively. Accuracy is within 2 per cent up to 30 kc/s. 

A major breakthrough by Wayne Kerr Laboratories 
and the R.A.E. has solved the problem of calibrating 
instrument landing systems for ICAO category 2 (50ft), 
and even category 3, which is full autoland. The new 
accuracy achieved, 0.01 per cent, is more than 100 times 
better than has been achieved on previous instruments. 
Fully transistorized, it measures the mean modulation 
depth and phase of the tone for both localizer and glide 
path. The new measure of accuracy achieved repre- 
sents a displacement of less than 3 inches at the runway 
threshold. 

Yet another new instrument was a variant of Mar- 
coni Instrument’s TF801D/1. The modified instru- 
ment, TF801D/SMI, has an altered frequency range, 
continuously variable output, and improved stability 
and external modulation circuits providing negligible 
phase shift at 30c/s to cater for VOR requirements. A 
crystal oscillator is fitted internally for use when an 
accurate 75 Mc/s signal is required for checking marker 
beacon receivers. 


Bryans portable XY/T plotter. 


Little room is left for mention of automatic check- 
Out systems or training aids, but Solartron showed their 
four-target A.T.C. radar simulator and Redifon and 
G.P.S.° were prominent with flight simulators. Redi- 
four-target a.t.c. radar simulator and Redifon and 
an order for a Douglas DC9 flight simulator for Air 
Canada, the first time an initial flight simulator contract 
has been awarded for an American-type aircraft out- 
side the United States. 

What is the shape—and size—of things to come? 
Standard Telephones and Cables had three experi- 
mental sub-miniature units on view. They were a 
marker receiver and a single-channel v.h.f. transmitter 
and recciver. All use thin-film modules, silicon planar 
transistors and planar wiring techniques. Each unit 
measures 4.55 inX1.1 in X0.9 in and weighs under 5 oz. 

J. P. W. 


ANY MORE FOR THE SKY LARK? 


A CONDUCTED TOUR OF FARNBOROUGH 


RESPITE their unpromising and frigid exteriors, 
deep down inside them the British dearly love a 
party. In Elizabethan and Stuart times the urge 

found expression in dancing around maypoles, in 

wassailing and in assorted mollocking, but when O. 

Cromwell, Esq. arrived on the scene he soon put a stop 

to all that sort of nonsense. 

Today finds us re-equipped with the desire to let off 
steam, but, as the Puritan influence still lingers, we now 
have to find a justification for throwing a party. Some 
Sacred Cause, preferably. And what more Sacred 
Cause could there possibly be than that of making 
money? Hence the twentieth-century epidemic of 
Motor Shows, Industrial. Exhibitions, Radio Shows, 
Instrumentation Shows, Toy Fairs—but fill in the list 
for yourself. Sex is probably at the root of it all; some- 
thing to do with prehistoric fertility rites I shouldn’t 
wonder, if only we could dig down deeply enough into 
the British character to find out. ; 

Thus it comes about that Farnborough (Hants) which, 
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BY “‘VECTOR” 


for fifty-one weeks of the year is as pleasant and law- 
abiding a little town as one would ever wish to by-pass, 
suddenly burgeons into the Anglicized equivalent of 
Dodge City. At the first signs of the imminence of the 
Air Show the local citizenry, according to their tempera- 
ments, either lock up their daughters or send them off 
post-haste for new finery at Horridges and then get 
themselves set up in the taxi business. Living accom- 
modation is at a premium. Every henroost for miles 
around has been booked a year in advance by engineers; 
indeed, so appalling is the shortage that even Managing 
Directors have, on occasion, been forced to pig it in 
three-star hotels. 

But this is the climax. Farnborough Air Show 
actually begins back in the manufactories on January 
lst, when the Exhibitions and Fairs Bloke, in a mental 
triumph of hope over experience, calls a meeting of all 
the Divisional Top Brass in order to decide what is to 
be shown at Farnborough. This, he explains in his 
opening remarks, is essential in order that he may get 
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to work on a scheme for the stand. His homily, which 
is delivered in the tone in which he normally converses 
with his three-year-old twins, is received with applause, 
and the meeting gets down to brass tacks. 

_It continues for three days and much is accomplished. 
In the Deputy Managing Director’s absence his new 
limousine is thoroughly assessed, with divers conjectures 
as to how he got it. The Aviation Manager, who has 
a touch of sciatica, is presented with sovereign remedies 
by one and all. Christmas experiences are freely ex- 
changed, and the latest iniquities of sundry competitors 
are given frank and generous discussion, with particular 
reference to the scandalous distribution of New Year 


“Honours. Only when the Exhibitions Bloke raises for 


the nth time the question of what is to be shown at 
Farnborough is there a strained silence. Exhibition 
Managers are among the Mental Homes’ best customers. 

He really should have known better than to ask. No 
Divisional Chief will ever make up his mind that far in 
advance and even if he did he would only get it changed 
for him at least twenty times by his Chief Sales Engineer 
and all points east. When the die is eventually cast 
(about three weeks before opening day if the Exhibitions 
Bloke is lucky) it will be in favour of some bit of equip- 
ment which has been in full production for six years and 


_ has sold so well that not one working version remains 


in the factory. As a full-scale working demonstration 
is envisaged, a luckless team of junior engineers is con- 
scripted with orders to work day and night to build one 
by hand. This is finished in the nick of time and rushed 
Exhibition-wards by special road transport, only to dis- 
appear into thin air en route. The Exhibitions Bloke, 
a man of resource, fills the gap on the stand with a 
knitted statue of the Minister of Aviation, kept handy 
for just such a contingency, and the show goes on. 

It is, naturally, by no means only the manufacturers 
who have to plan ahead. Every Chief Highways 
Engineer in the country, and particularly those within 
a hundred-mile radius of Farnborough, must be on his 
toes to ensure that at least one—and preferably several 
—main roads are scheduled for tearing up during Air 
Show week, thus providing a diverting manoeuvre for 
the benefit of the A.A. and R.A.C. The only people 
who report reasonable road conditions during that week 
are those who find that they have been diverted to Farn- 
borough (Kent). 

One might be tempted to suppose that the best pos- 
sible advertisement for British aviation would be a 
fixed-wing and helicopter ferry service between the 
main cities and Farnborough airfield, but no! The 
nose-to-tail crawl which was good enough for our fathers 
is good enough for us—and what better exercise for the 
soul than to be stuck out miles in the country watching 
the snails whizz past? 

There is a subversive school of thought which holds 
that the only people who really want an Air Show— 
with the possible exception of the brewers and distillers 


" —are the Great British Public, and they are not allowed 


in until the last three days, anyway. ‘This school goes 
on to conjecture that the vast Flutters-Maddely Aircraft 
Corporation only exhibits because the mammoth Stag- 
gers Aviation Group will assuredly be there, and vice 
versa. ‘That this is manifestly a heresy is shown by the 
orders which hit the newspaper headlines during the 
first couple of days. Things like: 


STAGGERS AVIATION CAPTURE £60M. 
CONTRACT 

“We are rather pleased,” says Managing Director. 

Such orders, taken on the very first day, conjure up 
a rather charming cameo. One can imagine the Chair- 
man of Ruritanian Airlines trotting around bright and 
early that morning, getting his shopping done before 
the rush starts. He pauses to admire a luridly coloured 
model of the proposed Staggers Scabrous 10-jet 300- 
seater. “So sweet iss” we hear him murmur approv- 
ingly. “QOh—you say nots evens ons drawings boards 
yit? It makes for noddings. I ’ave ’alf dozens, pliss-’ 
And a smiling salesman makes a back-for the Chair- 
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man to sign his £60 million cheque on. It is, of course, 
pure chance that Staggers Aviation’s Chief Press 
Officer has simultaneously arrived on the stand with 
five newspaper Air Correspondents and three camera- 
men in tow. It all goes to show the zippy way in which 
business is conducted at Farnborough, with none of 
those tiresomely protracted examinations of detailed 
specifications and close scrutiny of a prototype by 
armies of technicians, which have been known to pre- 
ceded the laying down of even a token deposit by the 
customer. 

Farnborough is primarily an airframe show into 
which the electronics industry first crept under the 
tent-flap. But as no self-respecting aircraft of today 
would dream of lifting a wheel off the runway unless 
it has at least half a million pounds’ worth of electronic 
gubbins aboard, the tail is now tending to wag the dog. 
As a consequence, hordes of electronics sales engineers 
are kept frantically busy on the stands fending off 
stupid questions, like “ What is the price, please?” and 
“What is the delivery date?” which foreign visitors in 
their ignorance of the British are prone to ask. 

But no one can deny that technically the aviation 
electronics firms are right on the ball. As an instance, 
take microelectronics, which is still considered fright- 
fully avant-garde by the industry in general. The 
aviation boys are too modest to say this, of course, but 
the fact is that they are miles ahead of the field in such 
matters. Indeed, so far have their techniques developed 
that a surreptitious opening of any of the black boxes 
which adorn the stands is likely ‘to expose micro- 
circuitry which is so minute that it is quite invisible. 

During the afternoons when flying is in progress, the 
pace slackens in the Static Exhibition. This permits 
stand-to-stand fraternization or, less couthly, a snoop 
around to see what the others have got. Camaraderie 
prevails. Cigarette packets are proffered to deadly 
rivals with a frank, friendly smile and a “Do you 
smoke, old man—or do you leave that to your equip- 
ment? ” 

But all work and no play has notorious effects and if 
the exhibitors work hard, they play hard too. After 
7 p.m. Farnborough is a wideopen town until at least 
9.30. The girlie shows run non-stop and the gambling 
hells blaze with neon. At the plushiest joints, Manag- 
ing Directors are staking their Company’s future on the 
turn of a domino and in the less exalted emporiums 
Chief Engineers stare crazy-eye at the snakes-and- 
ladders board. Saddest sight of all, away over on the 
other side of the tracks crouch the engineers, huddled 
is dismal shanties, sucking the pernicious peppermint 
and passing over their month’s salary to the impassive 
croupier in charge of the snap cards. A half handful 
of rice is the recognized currency in this unsavoury 
quarter. 

And suddenly, the week is over; the captains and the 
air marshals depart and Farnborough is itself again. 
But before you know where you are it will be January 
Ist again and the Exhibitions and Fairs Bloke will call 
a meeting. This time it will be Paris, which is the same 
thing all over again, but in French. 


a 


CLUB NEWS 


Birmingham.—The Slade Radio Society is holding an exhi- 
bition of members’ equipment on October 2nd at 7.45 at the 
club’s headquarters Church House, High Street, Erdington. 
Equipment will be judged for the award of annual trophies. 


Halifax.—A recorded lecture on “Top band Ding ” 
by S. S. Perry (W1BB) will be given to members of the 
Northern Heights Amateur Radio Society at 7.30 on October 
21st at the Sportsman Inn, Ogden. 


Heckmondwike.—The October programme of the Spen 
Valley Amateur Radio Society includes a lecture on tran- 
sistors by M. Taylor (Baird Television) on the Ist and 
another on radio astronomy by W. J. Baggaley (Sheffield 
University) on the 29th. Meetings are held at 7.30 at the 
Grammar School, High Street, Heckmondwike, 


\ 
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Introduction to 


Practical Transistor Circuit Design 


2.—PARAMETERS (CONTINUED): SOME PRACTICAL CIRCUITS CONSIDERED 


By G. P. HOBBS,” B.a., Grad. 1.E.E. 


GENERALIZATION often heard is that 

transistor impedances are always compli- 

cated by input conditions being dependent 
on output circuitry and vice versa. Whilst it was 
shown last month that theoretically the input 
resistance of a grounded-emitter could vary over a 
2:1 range as the collector load changed, in practice 
it was found seldom to vary much from the value 
rye + BRe. What, on the other hand, of the output 
resistance at the collector in this configuration— 
does this vary with change in the source resistance? 
It turns out that it does, by the 2:1 factor again, 
and the variation this time is a practical occurrence. 
It will be shown that the range covered is from 
f-,tor,,/2. This, however, assuming normal values 
of collector load (Rg < f¢e)> has only minor 
importance. The output admittance for infinite 
source resistance, 2/r,,, has a corresponding h- 
parameter, h,, (resistive part), and often appears 
in makers’ data. 

Referring to Fig. 1 (repeated here), ry, is so much 
larger than r,, that its shunting effect at the output 
would be thought negligible. Indeed this is so 
when the base terminal is a short-circuit to earth at 
signal frequency, but not when the base terminal 
is allowed to float. Consider the case of infinite 
source resistance and imagine injecting a small 
current 81, in at the collector. Most of this finds its 
way to earth through r ,,, but a small fraction 
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splits off down the high resistance path to the base. 
As the base is floating, the current has no choice 
but to flow to earth through the base-emitter junc- 
tion. Now transistor action will be to produce a 


current § times greater in the collector circuit giving 
r 
a total current flow at the collector of ao(1+8 =) 


Loe 
= 28I,. Twice as much current flows into r¢, 
as had originally been envisaged or, more explicitly, 
the resistance seen by dIg is r,,/2 and not [g¢,. 
As the source resistance has only to become com- 
parable with r,-, for a reduction in output resistance 
to occur, this is quite a practical effect. 

In the presence of an emitter resistance the 
criterion on whether the r,’, path contributes to a 
significant reduction in output resistance is the 
ratio of Rs, the source resistance, to ry,, + BRg. 
The emitter resistor on its own tends to raise the 


which may be written to sufficient accuracy as 


* The Marconi Company Ltd., Chelmsford, Essex. 


518 


collector resistance. When the source resistance is 
infinite there can be no such increase but when the 
base is tied to a fixed voltage, the output resistance 
is raised by an amount pR,. Just as the anode slope 
resistance of a valve becomes r, + (u + I)Rg 
with an unbypassed cathode resistor Rx, the collector 
resistance becomes r,, + Ry for a voltage drive 
at the base. Treating the arrangement as a compound 
transistor, with emitter resistance r, + Rg we have 
for a voltage drive on the base, an effective mutual 


1 


: : dV, 
_ conductance of eRe The amplification factor, dV,” 


being measured at constant collector current remains 
as pu (the presence of R, can have no influence when 
I, remains constant). The output resistance of the 
compound transistor is then given by the ratio of the 
amplification factor to mutual conductance as 
u(t, -- Rg) and this is our justification for the 
stated increase Rg. 


Common Base Stage:- Let us go one stage further 


and make R, infinite whilst grounding the base. 
This is, of course, the common base configuration. 
The only path between the emitter terminal and 
ground is now the “ black box” resistance T5°,. 
The collector resistance is raised, according to the 
last paragraph, to r,, + pty, or roughly to ry-¢. 
In the presence of such a high impedance one cannot 
ignore the other path from collector to base— 
through r,,, itself. The two paths in parallel give a 
total output resistance of r,,,/2. The common base 
output admittance with input floating is an h- 
parameter h,,, so that h,, (resistive part) = 2/ry ¢. 

By swinging the changes—varying the relative 
resistance paths to earth from base and emiitter, 
the collector resistance to earth moves over the 
range r,,/2 to ry,/2. The path to the base grounded 
is B times greater than the path to the emitter grounded. 
Another example, perhaps, of an impedance asso- 


Fig. |. Common-emitter hybrid-7 equivalent circuit. 


COLLECTOR 


BASE 


EMITTER 
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Fig. 2. Shading waveform generator. 


ciated with the base being f times as large as the 
impedance associated with the emitter? In general 
the output resistance lies between the two extremes, 
being nearer to r,,/2 when R, is small compared to 
Ty, and rising towards r,,,/2 (with zero R,) as Ry 
becomes comparable to and then larger than Foie 
In our example (Fig. 2, Pt 1) the range covered from 
r,,/2 to r,,,/2 is from 9kQ to 450kKQ. 

The output resistance with R,;=0O has been 
recognized as pertaining to the common base con- 
figuration, but can one be so categorical when both 
R, and R; are finite? There is no compelling reason, 
other than as a matter of convenience, for describing 
this as a common emitter stage with emitter degenera- 
tion rather than common base with series base 
resistor. In practice a hybrid stage of this type is 
more likely to be met than a pure common emitter 
Or pure common base configuration; a rough idea 
of the form of derivation of the output resistance 
ought to be more useful in practice than the specific 
values r,,/2 and r,,-,/2. 

e foregoing elaboration into circuit parameters 
(see also Pt 1) has been made in the belief that a 
proper appreciation of their actions leads to a quick 
approach with real examples. The information 
Should also be of assistance in evaluating makers’ 
data. It would help if more manufacturers in quoting 
the h-parameters were to give them all tolerances 
as is generally done for the small signal current gain 
yas 

7AS intimated last month the remainder of this part 
will be devoted to practical examples of transistor 
work. The illustrations, which perhaps have a bias 
towards television topics, will exemplify the impor- 
tant circuit parameters rather than detail all the 
problems of the design. 

In presenting rather variable impedances to its 
embodying circuitry, the transistor proves to be a 
little more difficult to handle than does a valve, but 
its integration into conventional circuit networks 
follows with greater ease once the complications have 
been mastered. 

Let us direct our attention to an ordinary amplify- 
ing stage. Various stipulations might be made over 
the impedance levels it is to present. The input 
impedance can be made to range from the very low— 
using a common base stage—to the higher levels of a 
common emitter stage or a common emitter stage 
with emitter degeneration (at its simplest an emitter 
follower). The highest input impedances are 
achieved where feedback techniques are applied 
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Over several stages. The output impedance at the 
collector is often set by the value of the load em- 
ployed, but where this is not the limitation a cascode 
amplifier may be used to give an impedance level as 


/ 


4 r ; 5 
high as para this arrangement the emitter of the 


second transistor, a common base stage, is fed from 
the collector of the first, so realizing the condition 
that the highest output resistance of a common 
base stage is dependent on the source resistance 
being high. All these matters were truly brought 
up in the previous article where in particular it was 
shown how all the impedance levels prove to be 
dependent on the magnitude of the standing current. 
We must now move on from the general to the 
particular. 


Parabolic Waveform Generator: An interesting 
application involving an emitter follower used in a 
bootstrap circuit is shown in Fig. 2. When driven 
with a sawtooth voltage waveform, the output 
generated is a parabola. This waveform is widely 
used as shading correction for vidicon camera tubes. 
A signal voltage at either line or field frequency 
applied to the base of VTI defines a sawtooth 
current waveform through R,, and thence also at 
the collector. Here the current charges a capacitor, 
C,, and produces the desired voltage waveform. 
Now, for an accurate rendering of the parabolic 
form, the drive to C, should be from a current 
source; the resistive loading across C, should be 
slight. The output resistance at the collector of 
VT1 presents no problems, particularly as R,, 
Serves to increase it, there being a voltage drive on 
the base. The collector resistor is, however, an 
embarrassment. Bootstrapping across from the 
emitter of VT2 via C, will raise the effective value 
RoiRna ) b 

5 but 
Ror + Rye 
not to the full extent of this value because 
Ro. shunts r,’, of the second transistor. Given 
the collector current of VT2 and a rough value for 
the current gain, r,’, can be estimated and then 
Ros chosen to be at least comparable to r,’, if not 
several times larger. Where necessary we have at 
our disposal sufficient information to do a full 
analysis for various resistor values and for a range in 
current gain. The expression r,’, (1+g,,‘R,) 
would be employed for calculating the resistance 
at the collector of VT1, r,’, being replaced by the 
parallel combination of r,’, of VT2 and Rj», and 
R,, replaced by the parallel combination of Ry. and 
Ro. The output parabola is conveniently taken 
from the emitter of VT2. Although this is a low 
impedance’ point, the following circuit must not 
appreciably load R,,; to do so would lower the 
impedance at VT1 collector and deteriorate the 
parabolic waveform. 


of Rg; to something approaching Bal 


Voltage Feedback Pair: The shading generator 
lent itself well to demonstrating how transistor 
impedances control circuit action; it will now be 
shown how the impedance levels of a feedback 
amplifier can be brought to light. 

Fig. 3(a) will be recognized as a complementary pair 


Roo + Rai. 


amplifier; the voltage gain is given by R 
E1 
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This amplifier has received ade- 
quate treatment in the past but 
perhaps in rather mathematical | 
terms. What at a glance are its 
salient features? First, there are 
two phase reversals involved and 
secondly, all the signal current 
from VT1 ideally flows into the 
base of VT2. This original cur- 
rent is amplified 8, times by VT2 
and passes back through R,;. The 
current through R,, is then /, 
(B,—1) or very nearly f, 82 times 
greater than the input current and 
this accounts for the input resis- 
tance being roughly 8, 8, Ry:. For 
the most efficient operation, with 
highest input resistance and 
widest bandwidth, the path into 
the base of VIT2 must be made a 
low resistance as compared to Ro. 
Certainly R,. must be by passed 
by a decoupling capacitor (a Zener 
diode may conveniently be used in 
place of Rg, if desired) and Ro 
should be made as large as is practical, without 
an undue lowering of the standing current in VTl. 
To facilitate this latter condition, the voltage drop 
across Rg» is preferably made several volts or alter- 
natively R,, taken to a still higher supply rail. 

We now come to the output resistance of this 
amplifier and can get at it by trying to inject a small 
current back into the output. The collector im- 
pedance of VT2 is large, so the current prefers the 
path down through Ry. On reaching the junction 
of R,, and the emitter of VT1 the current will split 
according to the ratio of impedances at this point. 
Clearly the impedance presented by the emitter of 
VT1 depends on the driving source; the case for 
zero source impedance will be considered. The 
emitter resistance of VT1 can then be assumed to be 
small compared to R,;, our injected current flows 
down R,, into the emitter of VT1, out at the collector 
again and into the base of VT2. In finally reaching 
a supply rail by flowing through the base emitter 
junction of VT2 and through C,, it gives rise to 
a current f, times greater at the collector of VT2. 


: : 2 
In the same manner as we identified h,, as —— 
£ 


cé 
we have, by our argument, shown that the output 
resistance of the complementary pair is approxi- 


Roe + Te- 
—c2 T elt Moreover, we know the con- 


Ba 


a as : R, 
dition where this is applicable: when —* presents a 


mately 


1 
lower impedance path than Ry, Rs being the driving 
source resistance. The complementary pair therefore 
gives a low output impedance provided the source 
resistance is small compared to 8, Rau. 

Suppose Ro. were 1.8kQ and the mean value of 
8, 45, then the output resistance at low frequencies 
would be around 40 ohms. At high frequencies the 
magnitude and phase of the current gain deteriorate 
and the internal feedback lessens. The output 
impedance rises with frequency and so must be 
inductive in nature. This fact can be verified by 
loading the output with some capacitance; the output 
actually rises at the high frequency end of the pass 
band. Consequently, it is bad practice to load this 
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(a) 
Fig. 3. Forms of voltage feedback pairs. 


- well controlled in manufacture. 


form of amplifier with much stray capacitance; a 
peak in the response at the resonant frequency 
formed by the output inductance with the strays 
can further lead into an unstable condition. On this 
basis one might condemn the principle of cascading 
feedback pairs of this type. In fact there is one 
simple way of overcoming the drawback and this is to 
insert a small series resistor of, say, 220Q between 
the stages. The resistor, which should have a value 
several times the size of the low-frequency output 
resistance, will serve to isolate VI2 collector to a 
sufficient extent from the input capacitance of the 
following stage. 

Frequency response and stability margins are 
matters best left to experiment. For one thing, the 
stability of a feedback pair used as a wide band 
amplifier may depend to as large an extent on circuit 
layout as on transistor performance. The transistor 
contributes a number of factors determining the 
bandwidth: there is the collector output capacitance, 
the capacitance at the base behind r,,’, the Miller 
feedback capacitance and last, but not least, the fall 
off in current gain with frequency. Now it so 
happens that whereas the tolerance on the 3 dB 
point for 8 may be fairly wide, the gain frequency 
product for a silicon planar transistor is moderately 
This may be 
expressed in terms of the common base current 
gain 3 dB point or of the gain bandwidth product, 
f, Ina feedback amplifier where the stage gain is 
well stabilized and planar transistors are used, the 
bandwidth should be found to remain reasonably 
constant as a variety of transistors with the same type 
number are substituted into the circuit. 

So that having achieved a certain passband in an 
experimental amplifier on the bench, one can be 
reasonably confident of repeating the results in 
future models. In trying for an extended bandwidth 
it is naturally possible to trade in some gain. There 
are, as well, other means for increasing the band-. 
width employing peaking inductors and capacitors; 
in particular a small capacitor across Ryi of Fig. 3(a) 
can be used to compensate for a falling response. 
It would seem most unwise, however, to make much 
use of such techniques, for the consequences follow 
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very much along the same lines as the effects of 
capacitive loading on the output of this amplifier. 
Phase shift with frequency is controlled by so many 
internal capacitances and particularly through f 
that any additional phase shift is liable to lead to 
‘instability. For this same reason many people 
advocate restricting feedback loops to a maximum 
of two transistor stages. It should be added that 
frequency compensating networks ought to be placed 
outside the feedback loops. 

Before leaving the amplifier of Fig. 3(a), it should 
be mentioned that this basic arrangement can appear 
in other disguises. There is no need to follow the 
neat method of direct coupling which results from 
employing one n-p-n transistor and one p-n-p. 
They could well both be n-p-n (which is why the 
description voltage feedback pair is to be preferred 
to complementary pair). Fig. 3(b) for instance is 
dressed up to appear as something totally different, 
as a shunt regulated amplifier. On tracing the 
signal paths, however, it amounts to very much the 
same as Fig. 3(a) but with unity voltage gain 
(Rg: = ©). Placing Re. as zero in the expression 


: : Ton 1 
for output resistance gives or 


> an ex- 


2 Sm1 Pe 

tremely low value. R,» is included in Fig. 3(b) to 
remove the collector capacitance of VT2 from the 
output. In its new guise one would describe this 
as an emitter follower, VT1, with a shunt stage 
VT2, connected across the output to further lower 
the impedance. A suitable biasing arrangement for 
Fig. 3(b) would feature a resistor chain for establish- 
ing the base potential of VT2 and hence the current 
through Rg,» and a further chain for establishing the 
base and emitter potential of VT1. The current 
taken by VT1 is the same as that passing through 
VIZ. 


Series Feedback/Shunt Feedback Stage: In men- 
tioning the cascading of voltage feedback pairs we 
are touching upon a useful principle for video 
amplifier design—that of mismatching. Feedback 
gives a well defined gain and reasonably consistent 
bandwidth, but there must be surely some properties 
of the circuit involving f that are left as variable. 
The impedance levels are all dependent on 8 and as 
current gain can vary widely between transisistor 
samples, these are not at all well defined. However, 
the output impedance of Fig. 3(a) is low and the 
input impedance of a following stage of the same 


SUPPLY RAIL 


Fig. 4, Series-feedback/shunt-feedback amplifier. 
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type would be high. As the loading is so slight, 
the overall gain still remains independent of f. 
This degree of mismatching may be wasteful on 
gain-bandwidth product, but it does lead to a 
predictable performance. As with the-problem of 
peaking components, our policy seems to be to 
avoid extracting the last ounce of performance 
from the fewest possible number of transistors. 
The philosophy here is different from valve practice 
because the comparative size of the circuitry makes 
the addition of an extra stage a minor event. The 
cost of additional transistors and associated com- 
ponents may well be offset by the saving in the cost 
of peaking inductances. Certainly the setting up of 
the response may be left to one network within the 
whole amplifier. 

The mismatching principle has been strongly 
advocated in two recent papers!» 2 which describe 
a further form of feedback amplifier. The bare 
outlines of the arrangement are given in Fig. 4. 
Its action may be considered as follows. 

The first transistor has a series emitter feedback 
resistor Ry. An input signal voltage wv, n 1S presented 
with an input resistance r,’, + £,R, and a signal 

Vin 
current 


is defined by the emitter resistor. The 
E 


second transistor employing a shunt feedback 
resistor R, from collector to base has a very low 
input impedance. The collector of VT1 is made a 
virtual earth and all but a small fraction of the signal 
current flows into R,. The small fraction that does 
flow into the base of VT2 controls a collector current 
swing f, times as great, which in turn develops the 
output voltage swing across R,. The output swing 
must also be developed across R,, its lower end 
being virtually fixed in potential and its upper end 
connected to VT2 collector. Herein lies the clue for 
finding the voltage gain of the two stage amplifier. 
To a good degree of approximation the signal current 
into R,is 2” 

aria © 


from VT 1 collector, the voltage developed 

E 

“ U; ¥ i 

across Rp is vy, += z: R, and the voltage gain “2%* 
E U 


Just as with the voltage feedback pair the 


R, 2n 
is Re 
gain has been related to resistor values; 8 has a first 
order influence only on the impedance levels, 

To complete our analysis of Fig. 4, we should try 
to find a rough value for the output resistance. 


Looking back at the collector we see “£2, Ro and R,. 


From the basis of a previous argument, this is in 
error; it should truly include the parallel combination 


ly: R 
Of Re ts : ° and a because R, presents a path 


from collector to base externally across the transistor 
just as-r,’, does internally. With a normal value for 
R, (say comparable to R,), the output resistance will 
Ry 

be very close to gee 

The circuit in the exact form shown in Fig. 4 can 
be rather neatly employed as a high level video 
driver stage for a cathode ray tube. With a supply 


“The Design of Wide-band Transistor Feedback Amplifiers’, 
E. M. Cherry and D. E. Hooper, Proc. I.E.E. Vol. 110, No. 2, February. 
1963. 

2 “An Engineering Approach to the Design of Transistor 
Feedback Amplifiers”. E.M. Cherry, 7. Brit. I.R.E., February, 1963. 
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rail of + 140 volts VT2 needs to be a high voltage 
v.hf. transistor (e.g. R.C.A. 2N3119) and where 
direct coupling is employed through R, the avail- 
able output swing is determined by the potentiometer 
formed by Rg and R,. 40 volts drive to the cathode 
ray tube can be obtained when Ro = Re = 39k0 
and the output resistance would then be of the order 
of 80 ohms. With this low output resistance a fair 
degree of capacitive loading (10 to 20 pF) may be 
tolerated without degradation of the response, 
although naturally the available amplitude at the 
high frequency end of the band may be limited 
should the rise time associated with the collector 
load and capacitive loading be allowed to become too 
long. In common with emitter followers the stage 
drives more easily intoa capacitive load in one direction 
of signal swing than in the other. With care the 
bandwidth may be extended by placing a preset 
variable inductor of value around 20H in series 
with R,. The inductor will compensate for the 
capacitive loading and can be set for a flat response 
from the amplifier in situ. 

The black level in this application of Fig. 4 may 
be established before the amplifier input and the 
collector of VT2 coupled directly on to the cathode 
of the cathode ray tube. Because the output voltage 
with respect to the lower supply rail may be said 
to be solely determined by Ry, Rz and v;,, the 140 
volt supply need not be very well regulated. There 
can even be considerable 50 c/s ripple on this supply 
without visible obtrusion on the picture. Only the 
tube voltages (inclusive of the brightness setting on 
the control grid) and the black level reference require 
stabilising for a high degree of black level stability. 

Now that high voltage plus high frequency tran- 
sistors are generally available it does seem that a high 
level video stage is becoming a practical reality. 
The example quoted is but one method of approach 
and was developed for the fairly simple task of 
driving a 7 inch monitor tube with a grid base of 
35 volts. Power dissipation and voltage ratings are 
the main barriers limiting the possible signal ampli- 
tude and frequency response. There are also hazards, 
not lightly to be dismissed, of flashovers within the 
cathode ray tube damaging semiconductor circuitry 
directly attached to the tube. A reverse biased diode 
connected across the resistor R, is one safeguard. 
It prevents the collector potential from rising above 
the h.t. supply voltage and, provided the current 
pulses in themselves do no damage, protects the 
transistor from excessive reverse voltages. 

The description of the series feedback/shunt feed- 


Fig. 5. Current amplifier—the order of operations is the 
reverse of that in Fig. 4 
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Fig. 6. 


Long-tailed pair. 


‘back stage has very obviously been of a voltage 


amplifier. A current amplifier results where the 

order of the operations is reversed. In Fig. 5 the 

input current sees a low resistance path into R, so 

that the signal voltage at the collector of VI1 must be 

i;n Re Neglecting r, of VT2 in comparison to Rg; 

the output current given by this signal voltage 
F 


R; . hi 3 
amounts to R. izne The current gain is approximately 
E 


Kp and the whole circuit is clearly the dual of Fig. 4. 


E 
Where the collector of VT2 is not loaded by a follow- 
ing current amplifier, there is an output voltage 
RgRo. 

ne lin 
to the input current. Such a configuration finds an 
application wherever a signal from a current trans- 
ducer requires amplification. The vidicon or image 
orthicon camera tubes are cases in mind. 


developed across Rg, a quantity proportional 


‘Long-tailed Pair:- The evaluation of transistor 


long-tailed pairs proves to be quite straightforward 
when examined in terms of emitter intrinsic resis- 
tance. In Fig. 6 R, is shunted by r,» of the second 
transistor (the base of VT2 is decoupled at signal 
frequency to earth). The input signal therefore 
appears across r,, and r,» in series; the value of Rg 
will be an order of magnitude higher and may be 
neglected. If for the moment the two emitter re- 
sistances are taken as equal, half the signal voltage 
appears across either of them and the gain to the 


collector is given by 4 * or 4 g’,.Ro (compare the 


é 
valve long-tailed pair). Otherwise, for unequal 
Vin 
Tor ae Tea 
As R,; passes virtually no signal current, the two 
signal currents in WT1 and VI2 must always be 
equal and of opposite phase. The gain to either 
C 
Ten =F T oa. 

As it stands the circuit is capable of giving a large 
voltage gain; nearly the full value of g’,, is realized 
and a small input voltage produces a large change in 
collector current. As a small change in the relative 
biasing of the two bases produces a large differential 
shift in the standing currents, it is difficult, as it 
stands, to set up the collector currents. Resistors 
inserted at the emitters will lower the effective 
mutual conductances, will make the biasing easier 
and make for better linearity. As an alternative, the 
long-tailed pair could be included in the feedback 
loop of a direct coupled amplifier and its working 
point established by other parts of the circuit. 


collector currents, the signal current will be 


collector is therefore 
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’ LETTERS 


TO] THe. EDIEOR 


The Editor does not necessarily endorse opinions expressed by his correspondents 


F.M. Tuner 


IN your September issue you published a letter from 
Mr. P. J. Baxandall describing a Band II f.m. tuner 
in which the local oscillator operates on a frequency in 
the region of 45Mc/s, the second harmonic being used 
for frequency-changing. 

The potentialities of such a device to generate inter- 
ference with Band I television reception are considerable. 
If a tuner of this type were used in, for example, the 
London area, the local-oscillator frequencies involved, 
assuming the suggested intermediate frequency of 160ke/s, 
are as shown below. 


Wrotham Local-oscillator Local-oscillator 
transmission 2nd harmonic fundamental 
frequencies 
(Mc/s) (Mc/s) (Mc/s) 
89.1 88.94 or 89.26 44.47 or 44.63 
91.3 91.14 or 91.46 45.57 or 45.73 
93.5 93.34 or 93.66 46.67 or 46.83 


Radiation at the local-oscillator fundamental frequency 
could therefore produce objectionable pattern inter- 
ference on neighbouring television receivers that were 
tuned to the Crystal Palace signal on 45Mc/s. 

Stating the objection to Mr. Baxandall’s design is 
simple (destructive criticism usually is!). What is more 
difficult is to suggest a satisfactory alternative. There 
are two obvious possibilities, neither of which is wholly 
free from drawbacks. The first is to operate with the 
oscillator fundamental at the frequency required for 
mixing. The objections to this are that the second 
harmonic will then fall in Band III, with the possibility 
in some areas of interference with the local I.T.A. trans- 
mission, and that the power radiated in Band II will 
probably be increased as compared with the original 
design. As the frequency of the local-oscillator differs 
by only 160kc/s from that of the received signal, neigh- 
bouring Band II receivers, tuned to the same programme, 
may be disturbed by the presence of an unmodulated 
carrier so close to the frequency of the wanted signal. 
The possibility of “tuning through” interference on 
neighbouring Band II receivers as the interfering receiver 
is adjusted in frequency will also be increased. 

The second possibility is to reduce the local-oscillator 
fundamental to about 30Mc/s and use the third harmonic 
for mixing (as in the Wireless World design published in 
the July issue). The fundamental will then lie outside 
the domestic broadcasting bands and the level of radiation 
in Band II and Band III will be reduced because the 
orders of the harmonics concerned are higher. The 
objection here is that the second harmonic will fall in 
Band I and might still interfere with reception of a signal 
in Channel 4 or 5. If this design were used, care could 
reduce the radiation of the unwanted second harmonic 
well below that of the fundamental. 

The underlying problem is that the choice of inter- 
mediate and local-oscillator frequencies for receivers, 
and the allocation of broadcasting channels are inter- 
related. The receiver standards in current use, i.e. an 
intermediate frequency of 34.65Mc/s with the frequency 
of the local oscillator above that of the signal for v.h.f. 
television receivers and an if. of 10.7Mc/s with local 
oscillator low for Band II receivers, were determined 
partly by consideration of the frequency bands allotted 
for broadcasting. Similarly, the allocation of individual 
broadcasting channels to specific areas has to take account 
of receiver design standards in order to minimize the 
possibility of interference. In view of this, it is not 


WIRELESS WORLD, OCTOBER 1964 


surprising that the counter-discriminator f.m. receiver 
with its very low i.f. does not fit easily into the established 
pattern. 

A possible solution may lie in the use of a double- 
superheterodyne circuit; this would, of course, complicate 
the design somewhat. Furthermore, with two local 
oscillators to consider, great care would have to be 
exercised in the choice of their frequencies or the final 
state could well be worse than the first. 

The purpose of this letter will, however, have been 
accomplished if the attention of prospective constructors 
is drawn to the difficulties, trusting that they will adjust 
the design to avoid the likelihood of interference to their 


neighbours. 
Kingswood Warren, J. G. SPENCER 
Surrey. B.B.C. Research Department 


Loudspeaker Polarity 


I HAVE been following with interest the correspon- 
dence resulting from the letter by A. M. Wooller et. al. 
which appeared in the June issue of Wireless World, 
and have carried out an experiment designed to inves- 
tigate the theory put forward by my brother K.C.]. 
in his letter published in the August issue, namely that, 
if a pulse of pressure arrives at one ear simultaneously 
with an equal rarefaction at the other ear, the brain will 
analyse this situation by locating the source of sound as 
being on the side which was subjected to the pulse of 
pressure. My experiment also allows confirmation of 
the “ Wooller Effect.” 

My set-up was as follows: not having any head- 
phones, but happening to have available two 10-inch 
loudspeakers mounted similarly, and of comparable high 
quality, I arranged these to be fed in parallel from the 
output of my mono ULL. hi-fi amplifier, using a switch- 
ing arrangement which enabled the polarity of each 
speaker to be reversed independently of the other. There 
was also an “off” position for each speaker, and a 
means whereby the slightly higher efficiency of one of 
the speakers could be compensated for, making their 
outputs subjectively equal. 

The loudspeakers were placed one on either side of 
the author’s head, and in the later stages of the experi- 
ment two truncated cones (lampshade shape) were 
made from thick paper so that substantially the whole 
of the sound from the L speaker was fed to the L ear 
and the whole of the sound from the R speaker fed to 
the R ear. 

The first part of the experiment was concerned with 
confirming the “Wooller Effect,” and the results here 
were extremely convincing. With the speakers used 
one at a time, and using both ears, the polarity was 
reversed, using recording of speech, and of brass and 
woodwind in conjunction with other orchestral instru- 
ments. In nearly every case a decision could be made 
with complete certainty that one polarity sounded more 
realistic than the other. This was sometimes the “plus ” 
and sometimes the “minus” position, thus ruling out 
the possibility of the effect being due to a non-linear 
transducer and/or amplifier and a non-linear loud- 
speaker. When the material was from v.h.f. radio, the 
difference in quality was not always quite so definite. 

I certainly intend now to incorporate a reversing 
switch as a permanent feature of my hi-fi outfit! 

Having in this way designated the polarities of the 
two speakers “plus” and “minus” using a particular 
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recording, they were set up as if for stereo and both 
switched to “plus.” With this arrangement the music 
appeared to come from the space midway between the 
speakers confirming that they were indeed operating in 
phase, 

Lastly the one-speaker-to-each-ear arrangement was 
used, and the observation here was quite definite in 
every case that when the polarities were the same (plus- 
plus or minus-minus) the sound seemed to be inside 
one’s head; but when the polarities were different (plus- 
minus or minus-plus) the sound seemed to come from 
two separate sources, one on either side. This pheno- 
menon has been observed previously with binaural head- 
phones, and is reported in the literature. (“ Handbook 
of Experimental Psychology,” Ed. S. S. Stevens, Wiley 
1951.) ' 

This last result would appear to indicate quite clearly 
that the human auditory apparatus does not especially 
favour a sound with correct pressure polarity received 
by one ear against a sound of equal intensity but with 
reversed polarity received simultaneously by the other 
ear. It leaves me, however, with the job of explaining 
the effects observed by my brothers with their capacity 
bridge (Wireless World, July and August), and I have 
to admit that even after much cogitation I still cannot 
offer a really satisfactory explanation. 

The difficulty is that, if the sound appeared to be in 
front when the bridge was near balance, the headphones 
must have been connected in phase (which is the nermal 
arraagement, incidentally). It then becomes very diffi- 
cult to explain why the sound should have appeared to 
be on either side when the bridge was off-balance. Non- 
linearity cannot be the reason, since the situation on 
each side would have been identical in phase and 
amplitude. A- time difference of only a few micro- 
seconds between the signals reaching each ear would 
have been enough to produce a sense of directivity; but, 
while it is true that when the bridge was unbalanced 
there probably was a slight delay or advance, accord- 
ing to the sense of unbalance, of the time of arrival of 
the pulse at one terminal of the headphones relative to 
its time of arrival at the other, it is hard to see how 
this could lead to pulses of pressure being produced at 
different times in the two ears, since the two phones 
were in series. 

If the phones were connected in anti-phase, an expla- 
nation of the sound appearing to come from the side 
when the bridge was off-balance is very easily found 
in the inherent non-linearity af the moving-Stalloy 
phones, because this would have resulted in an ampli- 
tude difference between the sounds presented to the 
two ears. In this case it is difficult to explain why, 
when near balance, the sound appeared to come from 
in front. My experiment, and earlier independent work, 
indicates that it should have appeared to come from 
both sides. 

It is clearly not worthwhile pursuing this particular 
question further without a detailed knowledge of the 
construction of the capacitor bridge, which might well 
provide an unforeseen clue. Private correspondence 
within the Johnson family is indicated! 

Bournemouth. F. B. JOHNSON 


Transistor Tester 


WE cannot agree with Mr. Sizmur (May 1964 issue) 
that his transistor-tester is foolproof. If one tries to 
measure f for germanium transistors on the low collector- 
current ranges, one either finds the range impossible 
to use because the meter pointer bangs over on the end 
stop and cannot be budged, or else one gets absurb 
values for 8. We think this follows from Mr. Sizmur’s 
definition of 8. One may only shorten the more satis- 
factory expression 


c 


1 ae 
= —— to B= if I ese 
B rT + Te: B I; o> Slop 
On the low current range the tester injects a maximum 
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base current—in the x 10 position—of about 1yA. 
Clearly this is not greater than I,,, perhaps 5yA. With 
silicon transistors the instrument is all right. But with 
germanium transistors one must either avoid the low- 
current ranges, or modify the instrument. 

We have done this by splitting the base current I, 
into two components, I;-;.5; and 1,-5.4 as in the accom- 
panying figure. We then have : 

B a 
Iy-test ie Iy- eet a6 Teo 
I,-se¢ is made equal to —I,, by adjusting the “set ay 
pe ae then the expression reverts to the simple 
orm 


ce 


B = 
Iy-test 

assumed by Mr. Sizmur. To achieve this, the pus 
button is pressed to disconnect the test current circuit, 


+ovor'a!/ay 


*TEST® 
POTENTIOMETER 


POTENTIOMETER 


and the slider of the set potentiometer is turned away 
from emitter potential until the collector current falls 
from its initial value, about I’,,, to I... The button is 
then released and the instrument used normally. 

We were able to carry out this modification without 
butchering the panel we had originally made. An extra 
2-pole, 2-way wafer_is required on the p-n-p/n-p-n 
switch, to control the polarity of the additional 30-volt 
supply. The “ press to read” switch needs supplement- 
ing with an extra pair-of poles for the 30-volt supply; 
we substituted for the toggle switch here a 4-pole, 2-way 
rotary switch, in which the ball-click mechanism had 
been removed and a biasing spring added. Room has 
to be found on the panel for a press-to-open button and 
a small linear carbon potentiometer; this is easily done. 
A miniature hearing-aid battery is adequate for the 
30-volt supply; the current drain is never more than a 


few pA. 
Cambridge. P. E. K. DONALDSON 
D. GRIFFIN 
T. HOLLAND 


The author replies: 


I must agree with Mr. Donaldson, that my transistor 
tester is not completely foolproof. When designing the 
instrument, I did not give a great deal of thought to the 
measurement of germanium transistor f’s at very low 
collector currents. Circuits operating under these con- 
ditions have a nasy habit of drifting with temperature and 


time, and performance tends to be unreliable. Conse- 


quently, I felt that the demand for low-current gain 
measurement would be small, and the complication of 
I,. “back off” would not be justified: however, for those 


(Continued on page 525) 
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anew approach 
to pulse generation | 


se eeteowesvoesces Boenee 


GATE 
: WIDTH 


ae great flexibility 


outstanding quality 


high accuracy 


Modular Pulse Generator type PM 5720-40 


Fully transistorised 

Pulse frequency 10 c/s — 10 Mc/s 
Delay/pulse width 10 ns -15 
Output 5 V across 502 

Max. attenuation 1000x 

Rise/fall time <10 ns 


PHILIPS 


electronic measuring instruments 


PHILIPS 


Sales and Service all over the world 
For the U.K.: 

The M.E.L. Equipment Company Ltd., 
207 Kings Cross Road, London WC1 


13W W—139 FOR FURTHER DETAILS. 


WrrELESS WORLD a ee on Ocrozer, 1964 


Hedifon tmitep 


Increased operating range for hf., AM and 
SSB transmitter/receivers, is provided most 
economically by the Redifon Linear Amplifier, 
Type GA.406 which boosts r.f. output to 750W 
p.e.p. from 50W p.e.p. over 2-18Mc/s. 


@ Four operating channels — three pre-set, one 
continuously tunable @ Remote-control channel 
selection @ Fully automatic Send/Receive 
switching @ Front panel control for switching 
amplifier out of circuit @ Comprehensive 
metering for quick setting of different 
frequencies © Optional v.s.w.r. indicator 
® Silicon diode power unit @ Standard rack- 
mounting unit (14 x 19 x 182 in.) or housed in 
cabinet as required. 


Full technical information 
will be sent on request. 


COMMUNICATIONS SALES DIVISION 
Broomhill Road, London, S.W.18 | 
Tel: VANdyke 7281 


A Member Company of the Rediffusion Group 
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people who require such a facility, Mr. Donaldson’s 
modification appears to be very suitable. I have not 
been able to try out the circuit he suggests, but I have 
found two other modifications worth incorporating. 

If the meter series resistor is increased, such that the 
total resistance is 900, the various shunt resistors can be 
selected from 1% standard values:— 

Rip 33 


Not used 

18 100Q 

ig 10Q in parallel with 100Q 
5100 : 


91 Not used 

When making measurements on fast switching and 
u.h.f. amplifier transistors, trouble is usually experienced 
due to the inductance and capacitance of the instrument 
wiring causing the transistor to oscillate, giving mis- 
leading results. This can be avoided by slipping a few 
ferrite beads over the base and collector wires, keeping 
them close to the terminals, and decoupling the base and 
collector leads with 0.1hF ceramic capacitors to emitter, 
the capacitors being connected direct to the terminals, 
or transistor holder. 

Finally, I would like to draw readers’ attention to 
some errors in the circuit diagram and component list. 

(1) The 1mA and 100mA meter shunt connections to 
switch Sw2d should be as shown: — 


(2) The position of the Sw3 Wiper is confusing as 
drawn originally (Fig. 2). When in the fully anticlock- 
wise position (Battery) the wipers of Sw3b, c, d ande 
are at the top and Sw3a at the bottom. 

(3) The R, appearing between R, and R,, in com- 
ponents list should be deleted. The correct value is 
1000, 5%, 1 watt. 

(4) RV1 should appear in the component list as 5kQ, 
1 watt, wire-wound, linear, 


F. M. SIZMUR 


Intermodulation Distortion Measurement 


THERE are two points in Mr. J. Somerset Murray’s 
letter in the September issue which should not be 
allowed to pass unchallenged. 

His contention that it is possible to calculate precisely 
the amount of any order of distortion from the total 
noise measured in the slot is based on too many assump- 
tions. The fact that there are laws which govern the 
amount of noise due to each order of distortion is 
indisputable, but it is impossible to decide their propor- 
tional contribution from a simple noise measurement. 
The method of increasing the excitation level and noting 
the proportion of noise rating change is only useful if 
one distortion order predominates. 
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The suggestion that third-order distortion is roughly 
evenly spread over the land is unacceptable as this is 
only the case in an ideal amplifier. In practice this is 
seldom the case as will be seen by looking at Tables 
3 and 4 in my article. Further examples may be obtained 
by looking at Fig. 13.54 on page 601 of the fourth 
edition of “The Radio Designer’s Handbook ” by H. 
Langford-Smith which shows distortion curves for a 
simple amplifier, or Figs. 13, 14 and 15 on pages 16 
and 17 of B.B.C. Monograph Nr. 49, July, 1963. 
(“Apparatus for Measurement of Non-Linear Distor- 
tion as a Continuous Function of Frequency” by H. D. 
Harwood) which shows distortion curves for loud- 
speakers and a crossover network. These curves demon- 
strate the requirement quite clearly and it is obvious 
that the slotted white noise test could not resolve the 
undulations in the distortion/frequency characteristics 
or indicate any resonances. 

D. E. OY(N. WADDINGTON 


Ripost:— 

Fig. 13.54 on p.601 of “Radio Designers Handbook ” is 
a splendid example of the uselessness of voltage measur- 
ments of harmonics by wave analyser when the pickup 
point has a pronounced resonance. The 2nd harmonic 
apparently rises above 50% at 35 c/s. The footnote 
which states that the bass resonance of the speaker load 
was 70c/s and of unstated Q renders the whole curve 
meaningless. The figure of 50 % must certainly be 
divided by the Q which could be 10 or SO, giving a real 
figure of 5%! The effect, of say, 5% second harmonic 
at 35 c/s could only be assessed by measuting the inter- 
modulation produced on a white noise test. 

The point is not the extent of the limitation of slotted 
white noise. It is not worth splitting hairs to determine 
Whether the author’s statement that s.w.n. will not 
differentiate between even and odd, or mine that it will 
precisely between 2nd and 3rd is the greater overstate- 
ment. The fact remains that noise power ratio is what 
the customer gets and he should be given a chance to 
be told what it is, at a suitable white noise loading. 

Like “ Monkey Brand” it “ won’t wash clothes.” But 
it will give the true figure of merit from the users end. 
That alone should ensure it a mention in any discussion 


of the problem. 
J. SOMERSET MURRAY 


[This correspondence is now closed.—Ed.] 


Inter-carrier Interference 


READING the article on rejection of inter-carrier 
signals in TV receivers, by P. Visontai, in the August 
edition of W.W., brought to mind some interference 
experienced at this receiving station on 3-5 Mc /s. Other 
amateur operators using 3-5 Mc/s have had the same 
trouble, which occurs on 3-5 Mc/s exactly. 

As this trouble only occurs at odd periods, it is reason- 
able to assume that it comes from a TV receiver in 
which the inter-carrier signal has not been suppressed 
sufficiently, I must add that the receiver used in a 
double superhet, and that the signal is only present 
when an antenna, resonant or not, is connected. I won- 
der if any other readers of W.W. have found the same 
trouble, or know any reasonable cure. 

Old Coulsdon S. N. GALL (A4205) 


Momentous Error 


IT is rumoured that 400 of the new Garrard 407 
gramophone motors with 61-lb turntables (Wireless 
World, September 1964, p. 443) have been ordered for 
the new “Queen” luxury liner, to be installed in all 
first-class cabins. 

The designers believe that this will effect a consider- 
able economy, as gyro-stabilizers will not now be 


necessary. 
Sheffield. B. R. BLACKFORD 


[Touche! The weight isin fact 6lb—Ed.] 
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Logarithmic Aerial for 2.—CONSTRUCTIONAL DETAILS 


Bands lV and V 


HE first part of this article (in last month’s issue) 
described the development of the logarithmic 
dipole aerial from a simple radiator. However, 

it omitted the explanation of how the aerial came to 
be called “logarithmic”. We saw that the aerial 
consists essentially of a set of dipoles whose lengths 
and spacings increase in geometrical progression. 
Now most engineers dislike arithmetic, and the pros- 
pect of multiplying a number by a ratio some twenty 
or thirty times over is not pleasing to them, so they 
reach for the log. tables. If the antilogarithm table 
is read off at regular intervals, a set of numbers in 
geometrical progression is obtained, and this makes 
an ideal starting point for an aerial design. The 
taper ratio t of the aerial is defined as the ratio of 
one dipole length to that of its longer next neigh- 
bour, so that t is always a little less than one. Now 
the longest dipole must be a half wavelength long 
at the bottom of Band IV, 470 Mc/s, and this is 
about 123 inches. The shortest dipole must be small 
enough to be a director at the top of Band V, 960 
Mc/s, and thus is only about 44 inches long. If r is 
too close to unity, the number of steps required to 


ES Section A—A 
a“ 
P: Bes >| DIPOLE Not 
(REFLECTOR) 
DIPOLE No2 


Fig. 4. 


Plan view of logarithmic aerial. 
lower half of the array are shown in broken lines. 


The elements of the 
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By M. F. RADFORD,* m.a. 


cover the ratio of nearly three to one becomes too 
large, and the resulting aerial is long and unwieldy. 
If t is too small, few dipoles are needed and the 
aerial is short and compact, but as only one or two 
dipoles are sufficiently near to resonance at any one 
frequency the gain is low. The accompanying table 
is based on a medium taper ratio, t=0.944 (antilog 
(1).975) and yields an aerial just under four feet 
long with a gain of 11dB over isotropic. 


TABLE 
Span 


(inches) 


7.50 


Spacing 
(inches) 


Spacing| Dipole 
(inches) No. 


Dipole Span 
No. (inches) 


12.59 
3.98 2.37 
11.89 7.08 
3.76 2.24 
11.22 6.68 
3.55 2.11 
10.59 6.31 
3.35 1.99 
10.00 5.96 
3.16 1.88 
9.44 5.62 
2.98 1.78 
8.91 5.31 
2.82 1.68 
8.41 5.01 
2.66 1.58 
7.94 4.73 
2.51 ; 1.50 
| I 4.47 


I 
2 
3 
4 
) 
6 
7 
8 
9 


It will be seen that the spacings are only about 
one third of the dipole lengths, although the ele- 
mentary explanation in the first part of this article 
led us to expect spacings of a quarter wavelength 
or about half the dipole lengths. These closer 
spacings were found to give the best results experi- 
mentally, and were subsequently justified by Dr. 
Carrel’s accurate theoretical work. This theory 
takes into account the mutual inductances between 
the dipoles and also the Hansen-Woodyard effect,” * 
by which a certain amount of misphasing can be 
made to yield an increase in forward gain. 

The dipoles are connected alternately to a pair 
of booms which form the central feeder line of the 
aerial. The characteristic impedance of this line 
must not be too high or the gain will drop. On the 
other hand it must not be too low or the backlobes 
will increase. To see the reason for this, consider 
the aerial operating as a transmitter. If the imped- 
ance of the line is high, all the energy is transferred 
to the first one or two dipoles that are approaching 
resonance and thus the potential gain of the remain- 
ing near-resonant dipoles is not realized. If the line 
impedance is too low insufficient power is trans- 
ferred to each dipole and there is still quite a lot 
left in the line when the resonant region has been 


* The Marconi Research Laboratories, Chelmsford, Essex. 
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Fig. 5. ‘Detail of smaller end of array 
showing method of connecting cable. 


passed. This power is eventually radiated by longer 
dipoles resonating in higher-order modes or reflected 
back along the line towards the vertex, and in either 
case the result is a poor radiation pattern. For- 
tunately between these extremes there exists a range 
of impedances over which satisfactory results are 
obtained, so that the line impedance need not be 
accurately specified. 

There are several alternative ways of terminating 
the line at the longest dipole, for example, short cir- 
cuits, open circuits, resistive loads and quarter-wave 
short-circuited stubs. Of these the best overall per- 
formance at frequencies near cut-off is obtained 
with a short-circuit. This is also the most conven- 
ient mechanically, as we can support the booms 
solidly at this point. The short circuit means in 
practice that the longest element is never fed, but 
can only act as a reflector. 

It is necessary to connect the feeder cable to the 
vertex end of the twin line. For correct operation 
a balanced feed is required, but a coaxial cable is 
inherently unbalanced. Over limited frequency 
ranges a balun (balance-to-unbalance transformer) 
may be used, but it is more satisfactory to construct 
a self-balancing feed. This is done by passing the 
cable along one of the booms, connecting the outer 
braid to that boom at the vertex end of the array 
and ‘connecting the inner conductor across to the 
other boom. Since neither conductor is effectively 
earthed at the feed point the voltage is shared 
between the two booms. 

The characteristic impedance of logarithmic dipole 
aerials usually lies in the 50-100 ohm range, and 
with the gradual taper suggested the self-balun will 


BACK LOBE 294B DOWN 


BACK LOBE 334B DOWN 


-() (b) 


Fig. 6. Typical radiation patterns of logarithmic aerial at 
600 Mc/s. The patterns are plotted on a linear field strength 
scale with the back lobes magnified 20 dB. (a) is the pattern 
in the plane of the dipoles and (b) the pattern perpendicular 
to the dipoles. 
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DIPOLE 


UPPER BOOM 


OUTER TO 
LOWER BOOM. 


~ COAXIAL CABLE 


give a reasonable match to either 50-ohm or 75-ohm 
cable without any additional impedance transforma- 
tion. It is, however, sometimes necessary to add a 
small reactive compensation at the feed point if a 
good impedance match is required, e.g. for trans- 
mitting. This is because near the vertex the dipoles 
are too short to radiate significantly but they never- 
theless impose a capacitive loading on the line. As 
dipole lengths and spacings are in constant propor- 
tion, and capacitance is roughly proportional to 
length, this capacitive loading per unit length is 
approximately uniform, and lowers the impedance 
of the line from its natural 100-200 ohms to the 
characteristic impedance of the actual aerial. Addi- 
tional capacitance is sometimes needed in order to 
maintain this capacitive loading beyond the dipoles 
right up to the cable termination. 

The aerial should ideally be supported from the 
rear end so that the currents on the line and dipoles 
are disturbed as little as possible. This is sometimes 
quite convenient in practice, but if not, no serious 
harm is done to the gain if the aerial is supported 
on an insulator at its point of balance. The radiation 
patterns are, however, affected, and mean side-lobe 
and back-lobe levels are about 5dB worse at 25dB 
down. This is, of course, still ample for most 
situations. 


Constructing a Practical Aerial 


The aerial should be constructed in brass or 
aluminium in order to combine high conductivity 
with good corrosion resistance. Brass is more easily 
joined, and joints should be screwed and soldered 
or brazed for maximum durability. 

It is possible to side-step the assembly problem 
by cutting the halves of the array from sheet metal. 
This leads to a very simple and effective construc- 
t10n. 

The dipoles should be around a quarter of an inch 
wide. However, this is not at all critical and we 
can use strip, sheet, rod, tube, angle or channel for 
the dipoles as is most convenient. The central 
booms must be strong enough to support the dipoles 
and keep the aerial rigid, here it will be found that 
half-inch channel, strip or tube is convenient. The 
booms are connected electrically at the longest 
dipole only, usually by joining them to a third mem- 
ber which acts as spacer and also as a support for 
mounting the aerial on its mast or bracket. The 
booms are kept correctly spaced along the aerial by 
low-loss dielectric spacers which should be of 
minimum size so as to disturb the currents as little 
as possible. 

The correct spacing for the booms is about one 
quarter of an inch for half-inch wide strip or 
channel; however, this dimension is not critical. The 
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and the nylon spacing screws used on the experimental model. 


cable should lie below or within the lower boom so 
that the upper boom is not “aware” of its presence. 

The joining of the cable should be carried out very 
carefully, and there should be some means of pro- 
tecting the open end of the cable from the weather. 
For example, a plastic sleeve may be used, or the 
joint may be sealed in polythene sheet. 


Performance:—A brass model was constructed in 
the laboratory to the dimensions given in the table. 
Its performance was as follows: 


Beam width in plane of dipoles 48° between half-power 


points. 
Beam width in perpendicular 60° between half-power 
plane points. 


11-12 dB ove: isotropic in 


Directivity gain 
band 470-960 Mc/s. 


Back-lobe and side-lobe level 


(minimum) 25 dB 
Back-lobe and side-lobe level 
(mean) 30 dB 


A home-made aerial of identical design has since 


4 
eg 


Close-up showing the method of connecting the cable, the capacitance plates added at the vertex to improve the impedance match 


Se 7 a 


been constructed by a neighbour and is giving good 
pictures on a hill site 35 miles from the Crystal 
Palace transmitter. On bad sites the range will, of 
course, be very much less. Range may be increased 
by raising the aerial to a greater height or by adding 
a pre-amplifier.* 

The author wishes to thank Mr. E. W. Wolo- 
szczuk who was responsible for most of the experi- 
mental work, and the Director of Enginering and 
Research of the Marconi Company for permission 
to publish this article. 
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The prediction curves show the median standard 
MUF, optimum traffic frequency and the lowest usable 
frequency (LUF) for reception in this country. Unlike 
the standard MUF, the LUF is closely dependent upon 
such factors as transmitter power, aerials, and the type 
of modulation. The LUF curves shown are those drawn 
by Cable and Wireless Ltd. for commercial telegraphy 
and assume the use of transmitter power of several kilo- 
watts and rhombic aerials, re 

The effects of sporadic-E ionization are becoming less 
significant as winter conditions set in; and this month it 
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is unlikely that sporadic-E will permit operation above 
the predicted MUF. The seasonal change in shape of the 
MUF curve is becoming apparent. The very flat curve 
of the summer months is being slowly replaced by the 
slightly higher peaky curve, characteristic of the winter. 
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MANUFACTURERS’ PRODUCTS. 


Miniature Soldering Iron 


THE latest addition to the range of 
soldering irons made by Antex Ltd., 
Grosvenor House, Croydon, Surrey, 
is the Model C240N. In general 
construction it follows the principles 
of earlier Antex irons in having 
readily interchangeable bits and a 
wide choice of operating voltages, but 
the new series is fitted with a 
“Ferraclad” bit which is claimed to 
give at least five times the life of 
ordinary nickel-plated bits. The 
moulded handle is now yellow to 
facilitate recognition on a crowded 
workbench. 

13WW 301 for further details 


U.H.F. Planar Triode 


A SIGNIFICANT increase in power 
over previous types manufactured by 
Eimac is claimed for the Type X843 
u.h.f, triode. This valve, which is 
intended to supersede the 2C39A and 
the 3CX100A5, has an output of 22 
watts at 2250 Mc/s and is smaller 
than its predecessors. ‘The increased 
performance is due to improvements 
in the design of the grid, which now 
has a dissipation of 4 watts. This 
valve is still in development and at 
present only available in small quan- 


tities for prototype work, from 
Walmore Electronics Ltd., 11-15 
Betterton Street, Drury Lane, 
London, W.C.2. 


13WW 302 for further details 


Rack Mounting Laboratory 
Scope 
A NINETEEN-INCH rack mount- 
ing oscilloscope, which occupies only 
seven inches of vertical space, to a 
depth of 16in, has been introduced 
by Telequipment Ltd., of 313 Chase 
Road, Southgate, London, N.14. 
Known as the Model D43R, it is 
fitted with a flat-faced four-inch 
PDA tube and has been designed for 
a wide range of industrial, laboratory 
and medical electronic applications. 
The in-built timebase unit provides 
18 pre-set calibrated sweep speeds 
from 0.5 sec/cm to lusec/cm, with 
a rise time of 23n sec; input im- 
pedance is 1 MQ. 

A choice of five plug-in amplifiers, 
two of which are new, are available 
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NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


for this scope. The Type A is a 
general purpose, B differential, C 
ultra high gain, D an _ envelope 
monitor, and E is a combined wide- 
band and differential amplifier; the 
last two being the new units. The 
envelope monitor is a tuned amplifier, 
with four switched ranges from 2.5 
to 32Mc/s, and when tuned to 
resonance has a sensitivity of 1 V/cm. 
A leaky-grid detector is also featured 
in this unit and can be used to pro- 
vide a sync output for the time- 
base unit; to enable the modula- 
tion frequency of an a.m. carrier to 
be displayed. The Type E wideband 
and differential amplifier has a 
maximum input voltage of 10 volts 
p-to-p and the differential inputs have 
rejection figures of greater than 200: 1 
from zero frequency to 1 Mc/s (sine 
wave input), reducing to not less than 
30:1 from 1Mc/s to 12 Mc/s. 
13WW 303 for further details 


Computer Elements 

ANALOGUE and simulator compo- 
nents suitable for experimental work 
on amplifying systems, transfer func- 


tions, buffer stages, smoothing or aver- 
aging circuits, summing integrators, 
symmetrical c.r.t. deflection ampli- 
fiers, analogue computers, system 
simulation, etc., are available from 
Feedback Ltd., Crowborough, Sussex. 
Included in the range now available, 
which is continually being added to, . 
is the Type ADIB d.c. amplifier. 
This unit contains two independent 
amplifiers with open-grid inputs and 
cathode-follower outputs. One of 
these gives a positive gain contin- 
uously variable over the range +1 to 
+20 (bandwidth +3 dB from zero 
frequency to 100 kc/s) and the other 
provides a negative gain of —1 to 
—150, with a bandwidth of z.f. to 100 
kc/s when used for phase reversal 
and a bandwidth of z.f. to 40 kc/s 
when used as a function generator. 
13WW 034 for further details 


Slotted Stand-off Terminal 
A SUBMINIATURE “ Press-Fit” 


stand-off terminal has been added to 
the wide range of terminals produced 
by Sealectro Ltd., Hersham Trading 
Estate, Walton-on-Thames, Surrey. 


Above: Telequipment rack mounting oscilloscope. 


Left: Antex Model C240N miniature soldering irone 


Below: Eimac u.h.f. planar triode. 
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Sealectro subminiature stand-off 
terminal. 


Exploded view. with dust cover 
removed, of the B & R minias 
ture relay. 


The pin in the Type ST-SM-1SL-1L 
terminal is of solder-plated brass and 
extends 0.125 in above the Teflon 
bushing. 

T3WW 305 for further details 


500 Mc/s Power Tetrodes 


TWO new power tetrodes of metal- 
ceramic construction have been intro- 
duced by the Raytheon Company, 
Lexington 73, Massachusetts, U.S.A.* 
Known as 4CX125C and F, they have 
a power of 125 watts when cooled by 
forced-air. Including the radial cool- 
ing fins, which are designed for either 
liquid or forced-air cooling systems, 
both valves have diameters of 
approximately 14 in and require 23 in 
in height. 

13WW 306 for further details 


Elapsed Time Indicator and 
Events Indicator 

A FOUR-DIGIT elapsed time indi- 
cator and a four-digit events indica- 
tor are soon to be produced in this 
country by Bowmar Instrument Ltd. 
(part of the Booker Bowmar Group), 


*Correspondence from readers in the 
British Isles and continental Europe should 
be sent to Raytheon-Elsi, S.p.a., Villagrazia, 
Palermo, Italy. 
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Bowmar elapsed time indicator. 


of Sutherland Road, London, E.17. 
Both of these indicators are housed 
in similar cases and have displays 
engraved with 4-in high white 
numerals on black drums—reading 
up to 9999. The events indicator 
has a maximum counting rate of 10 
per second—with pulse length of 
50 milliseconds—and can operate 
from 24-28 volts d.c. or a 115 volt, 
400 cycle supply; at 2 watts. The 
elapsed time indicator can only 
directly work off a 115 volt, 400c/s 
supply (1.1 W), although inverters 
are available to enable the units to 
work from 24 volt d.c. sources. 
Neither of the indicators can be re- 
set. 


13WW 307 for further details 


Miniature Relays 


THE latest additions to the B & R 
range of relays is the DOS/P, a unit 
which is suitable for operation from 
voltages up to 170 volts d.c., and 
the D55/P, which is suitable for volt- 
ages up to 350 volts a.c. Both models 
are mounted on 11-pin international 
bases, and have no soldered wiring 


. between the contacts and the plug-in 


base. The three changeover contacts 
are peripherally arranged and con- 


tained in individual pockets to im- 
prove the insulation characteristics 
and prevent flash-over between the 
contacts. Each contact is rated at 
6 amps, at 250 volts a.c. on the 
DO05/P and at 30 volts d.c. on the 
D55/P. Nominal coil power required 
is 2 watts or 4 VA and the maximum 
d.c. coil resistance is 10.2kQ. A 
vacuum impregnated coil can be fitted. 
to either model when the units are 
required to operate in_ tropical 
climates where high humidity con- 
ditions prevail. Weighing only 32 0z, 


‘both models are supplied complete 


with a plastic snap-on cover. A pin 
connection diagram is engraved on 
the top of the cover; connections can- 
not be varied. Dimensions of the 
two models, which are available from 
B & R Relays Ltd., Temple Fields, 
Harlow, Essex, are only 2%X2X 
i in. 

13WW 308 for further details 


Voltage Sensing and Time 
Delay Relays 


TWO new series of Potter & Brum- 
field relays, one covering voltage 
sensing and the other time delay, are 
available from the electrical products 
division of AMF International Ltd., 
Whitstable, Kent. Typical of the 
voltage sensing relays is the CDK-22- 
30006, which incorporates a solid-state 
control circuit and a telephone type 
relay enclosed in a plastic dust-cover 
with an octal base. It has a life ex- 
pectancy of 100,000 operations and 
operates from a 22 to 24volt d.c. 
supply with a maximum current con- 
sumption of 4mA. Other units in - 
the series are available to operate on 
spot voltages within the range 12 to 
50 V d.c. and a.c. versions, for opera- 
tion in the range of 20 to 115 V, are 


_currently being developed. 


Units in the solid-state series of 
time delay relays are available with 
either fixed or adjustable time periods 
and are suitable for operation on a.c. 
or d.c. supplies. The maximum time 
delay provided by standard units is 
300 seconds for both the fixed and 
the variable types. These units are 
available with any of the following 
types of mounting: octal base, minia- 
ture-pin plug, screw terminals, or 
solder tags. 
13WW 309 for further details 


Travelling-wave Tube for 
Television 

A HIGH-EFFICIENCY travelling- 
wave tube designed by Varian for use 
as a driver amplifier in the video 
section or as an output stage in the 


(Continued on page 531) 
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NAVAL RADIO 
TRANSMITTING 
SYSTEMS 


Complete flexible 
systems 
_ for any class of vessel 


1a 
x 
) 


Adopted by the 
Royal Navy and ordered 
—bynaviesin 
the Commonwealth 
and NATO 


m Precise frequency setting and positive stability allows full 
advantage to be taken of SSB which provides the most reliable 
communications under difficult conditions of propagation or 
interference m Continuous frequency coverage from 240 Kc/s 
to 24 Mc/s m Covers all types of signalling ™ Broadband amplifier 
and synthesizer system provides simplest operation and almost 
eliminates tuning m Aerials can be sited for maximum radiating 
efficiency. 


COMPLETE NAVAL RADIO AND RADAR SYSTEMS 


THE MARCONI COMPANY LIM'TED : CHELMSFORD ESSEX -NGLAND 
13W W—141 FOR FURTHER DETAILS. 
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Brimar puts 
life inte 
new valves 


RIMAR 


When Brimar valves are assembled, 
heated, pumped to the highest 
degree of vacuum and finally 
sealed in their glass envelopes, 
they are complete — but the spark 
of life is yet missing. 

Ona machine as ingenious and 
as bizarre as any from the 

world of science fiction, the 
valves are arranged in banks ona 
series of moving platforms. At 
each stop on their journey around 
a huge revolving table, arrays of 
light bulbs glow and flash as 
varying voltages are automatically 
applied for varying lengths of 
time to grids, cathodes and 
anodes. This removes the last 
residual traces of gas from the 
electrodes and brings every 
working surface up to optimum 
working condition. 

But the valve that springs to 
life is very much of this 
world — a component of a 
precision and consistency of 
quality that only Brimar’s 
brand of production 
engineering ingenuity 

can produce. 


Thorn-AE| Radio Valves & Tubes Ltd. 


HEAD OFFICE 


155 Charing Cross Road, London 
WC2. GERrard 9797 


EXPORT DIVISION 
Thorn House, 


Upper St. Martin’s Lane, 
London WC2 ise 


TASSO TPA2 


13W W—14zZ FOR FURTHER DETAILS. 


sound section of a u.h.f. television 


‘transmitter is new available from this 
American company’s British sub- 
sidiary, Varian Associates Ltd., Fox 
Oak, Seven Hills Road, Walton-on- 
Thames, Surrey. Known as the 
VA-651, it has a minimum c.w. out- 
put of at least 275 watts over the 
frequency range 450 to 900 Mc/s, 
with minimum efficiency of 21% and 
a miid-band efficiency of approxi- 
mately 33%. A single forced-air 
supply is required to cool the tube 
and integral focusing electromagnet; 
with the air entering the focusing 
magnet at the cathode end of the 
tube and discharged through the 
finned collector. This tube meets 
the phase and amplitude linearity re- 
quirements of colour television trans- 
mitters. ; 
13WW 310 for further details 


Variable Transformer 


AN ENCAPSULATED auto-wound 
variable transformer has been added 
to the Torovelt range of variable ratio 
units manufactured by the Cressall 
Manufacturing Company, of Cheston 
Road, Birmingham, 7. This trans- 
former, the Model 33Y, is designed 
for operation off 240 volt a.c. supplies 
and enables smooth variations of out- 
put to be obtained from zero up to 
line voltage at a maximum current 
rating of 0.8 A; continuous current 
rating is 0.6 A. Units for front- or 
back-of-board mounting are available, 
price 85s complete with knob and 
dial, 

13WW 311 for further details 


Panel Mounting Voltmeters 


FOLLOWING the recent acquisition 
of the Metronix Division of Assembly 
Products Inc. by Miéillivac Instru- 
‘ments Inc., their range of panel 
mounting voltmeters are now avail- 
able through Millivac’s United King- 
dom distributors Claude Lyons Ltd., 
Instruments Division, Hoddesdon, 
Herts. Single and multi-range a.c. 
and d.c. models with accuracies up 
to +1% and repeatable accuracies 
of at least +0.2% are included in 
the range designed for building into 
systems and consoles. High input 
impedance and mirror scales are 
standard features of all instruments 
and most of the models can be pro- 
vided with either a_ locking-coil 
arrangement or an optical meter relay 
for monitoring “ go-no-go ” and auto- 
matic control applications. Rugged- 
ized versions and types suitable for 
operation from 400c/s supplies are 
available to order. 
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The senior instrument in the range, 
the PM-311-1, is a ten position a.c. 
instrument with ranges from 10mV 
to 300 volts f.s.d. and has an input 
impedance of 5MQ and 25pF. 
Accuracy is +1% f.s.d. over the fre- 
quency range 30c/s to 100 kc/s and 
+2% from 20c/s to 250kc/s. The 
instrument is priced at £93 15s 0d 
(exclusive of duty if applicable) and 
another version of the same instru- 
ment, the PM-311, which is rated at 
+2% between 25c/s and 150kc/s 
and +5% to 250kc/s, is available 
at £63 12s 6d. 


13WW 312 for further details 


U.H.F. Television Klystrons 


A SPECIAL range of u.h.f. television 
Klystrons are now being produced 
by the valve division of Standard 
Telephones and Cables Ltd. - at 
Paignton, Devon. The first com- 
pleted klystron, Type 4KM100LH, is 
a magnetically focused power ampli- 


Metronix panel mounting a.c. voltmeter. 


Cressall Model 33Y variable transformer. 


fier with four integral cavities and a 
frequency coverage of 700 to 890 
Mc/s. Initial production is being 
concentrated upon this unit and two 
others, the 4KMI00LA and the 
4KMI100LF, which together cover 
the 470 to 890 Mc/s frequency band. 
Outputs will be of the order of 
25 kW to start with, and additional 
types—operating in the same fre- 
quency band—with higher and lower 
power outputs will be manufactured 
later. 

13WW 313 for further details 


Ten-watt Audio Amplifier 


A POWER amplifier with an input 
sensitivity of 1mV and a frequency - 


response of better than +1 dB from 
5c/s to 20kc/s has been developed 


by Sinclair Radionics Ltd., of 22. 
N.1. | 


Duncan Terrace, London, 
Known as the Sinclair X-10, it uses 
the pulse width modulation prin- 


ciple (described in the February, : 


25 kW klystron from S.T.C. 
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1963, issue) and thus requires no 
heat-sink for the transformerless 
(15Q) output stage and enables 
smaller—in size—power transistors 
to be used. Total harmonic distor- 
tion of less than 0.1% is quoted: 
Four of the eleven transistors used 
are employed in the output stage, in 
place of the usual two and are so 
arranged that no speaker coupling 
capacitor is required. The unit is 
designed to operate from any 12 to 
15 volt d.c. source; quiescent current 
is quoted at 75mA. A mains power 
supply unit, powerful enough to 
operate a pair of these amplifiers is 
available at £2 14s. Built and tested 
amplifier units, which measure 6X 
3x2in, cost £6 19s 6d and kits of 
parts with instructions cost £1 less, 
by post. 

13WW 314 for further details 


Plastic Cable Clip 


SIMPLE cable clips made of low 
density polyethylene are now avail- 
able from Firth Cleveland Fastenings 
Ltd., Stornoway House, St. James’s, 
London, S.W.1, or Herbert House, 
71 Cornwall Street, Birmingham, 3. 
Known as P0001, these clips have a 
maximum capacity of Zin, that is to 
say a single cable of that diameter or 
a number of cables making up that 
diameter, and cost less than a penny 
each—on orders of about 1,000. They 
require two quarter-inch holes for 
fixing. 

13WW 315 for further details 


Miniature Resistors 


THE style 3105M eight-watt chassis 
mounted resistor from the Sage Elec- 
tronics Corporation, U.S.A., is now 
available from Lectropon Ltd., Kin- 
bex House, Wellington Street, 
Slough, Bucks. Values range from 
0.05 ohms to 21 kQ, with a tolerance 
rating of 1%. These wire-wound 
resistors are housed in finned black 
anodised aluminium casings, whose 


Dy 


with specific products. 


enter the number(s) on the card. 


and advertisement pages. 
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INFORMATION SERVICE FOR PROFESSIONAL READERS 


To expedite requests for further information on products appearing in 
the editorial and advertisement pages of Wireless World each month, a 
sheet of reader service cards is included in this issue. 
found between advertisement pages 16 and 19. 

We invite readers to make use of these cards for all inquiries dealing 
Many editorial items and all advertisements are 
coded with a number, prefixed by I3WW, and it is then necessary only to 


Readers will appreciate the advantage of being able to fold out the sheet 
of cards, enabling them to make entries while studying the editorial 


Postage is free in the U.K., but cards must be stamped if posted overseas. 
This service will enable professional readers to obtain the additional 
information they require quickly and easily. 


ok A A WA A FB Br 6 A A PO OO AO A OS WP BS WO 


Sinclair X-10 ten- 
watt audio amp- 
lifier. 


Eight-watt miniature resistor from the 
Sage Electronics Corporation. A three- 
penny piece is included to show size. 


overall length is 0.595in, and are 
claimed to meet the MIL-R-18546C 
specification. 

13WW 316 for further details 


Replacement Transistor Kit 


BY careful choice of characteristics, 
Newmarket Transistors Ltd., of 
Exning Road, Newmarket, Suffolk, 
have put together a kit of fourteen 
transistors which they claim will 
enable any serviceman to repair virtu- 
ally any entertainment type of tran- 
sistor equipment. Known as_ the 
“ Servikit,”. it contains four alloy 
diffused v.h.f., five alloy r.f., three 
p-n-p af., one n.p.n. af. and one 
power transistor. To help select a 
suitable replacement, the makers 
have included an index of British, 
continental Europe and Japanese 


The cards will be 
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Plastic cable clip from Firth 
Cleveland Fastenings Ltd. 


Servo repeater from the Theta Instrument 
Corporation. 


types, which the range is designed 
to replace. The “Servikit” range 
of transistors are available either indi- 
vidually or in complete packs through 
Radio and Television Services Ltd., 
Gloucester Street, Cambridge. 

13WW 317 for further details 


Solid-state Servo Repeater 


POSITION location of remotely 
located synchros and resolvers, with 
an accuracy of six-minutes-of-arc, is 
effected in the solid-state servo re- 
peater Model. PPR, which is now 
available from the Theta Instrument 
Corporation, Saddle Brook, New 
Jersey, U.S.A. It has a full 360- 
degree range and a four-digit display 
which requires a panel area of 1 X 4 in. 
The digits have a character height of 
2in and are illuminated. In addition 
to the display, a decimal or binary 
code at a 24 volt dic. level is avail- 
able from the servo unit, The price 
in the States is $1,500. 

13WW 318 for further details 


Replacement Styli for Decca | 


NEW high-compliance diamond styli 
for the Decca Deram ceramic pickup 
head for both changer and transcrip- 
tion types are now available from the 
special products division of Decca 
Radio and Television, Ingate Place, 
Queenstown Road, London, S.W.8, 
price 25s. Although the output is 
slightly down on their predecessors at 
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Decca Deram head fitted with replacement 


stylus. 


Exploded view showing the panels 
available in the Belling-Lee ‘«100’’ 
series of modular enclosures. 


50mV/cm/sec, tip mass and tracking 
weight is the same and channel 
separation and frequency response 
characteristics have been improved. 
A figure of better than 20 dB at 1 kc/s 
is now given for channel separation 
(as against 18dB) and a figure of 
+3dB for frequency response between 
18c/s and 18kc/s (as against 40c/s 
to 12kc/s) and +34dB for the 
changer type for the same frequency 
range. 

13WW 319 for further details 


Standard Bending Clamp 


PRIMARILY designed for use in 
the assembly of printed circuit com- 
ponent boards, a standard bending 
clamp is. now available, price 
£2 17s 6d, from Trio Instruments 
Ltd., Burnham Road Trading Estate, 
Dartford, Kent. It is suitable for 
use with components with body 
lengths of up to 13in and will bend 
their leads to within ;sin of the ends 
and up to 34in centres. The overall 
dimensions of the clamp are 7 X34X 
44in. 

13WW 320 for further details 


Modular Screened Rooms 


IN addition to its wide range of 
screened compartments, Belling and 
Lee Ltd., of Great Cambridge Road, 
Enfield, Middx., has introduced the 
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Component bending clamp from Trio Instruments Ltd. 


Fittall piug from R W. Rumble (G.B.) 
Ltd. 


*100” series of modular enclosures. 
This series is based on a range of 
interchangeable metal-framed sub- 
units, which can be quickly assembled 
to provide a shielded room with 
attenuation of up to 100 dB at fre- 
quencies between 1 and 500 Mc/s. 
Special conducting gaskets for rf. 
bonding of the panels and a new 
design of push-fitting door, which is 
self-bonding and holding, are features 
of this series. Flexibility is another. 
These enclosures, which can be fitted 
with modular window panels in metal 
mesh or in honeycomb form, can 
easily be modified or extended. The 
metal-framed sub-units are 88in 
high by 44 in wide. 

13WW- 321 for further details 


Five-in-One Mains Plug 


A FUSED mains plug which can be 
easily adjusted to fit one of the 
following sockets: 15 amp three-pin, 
15 amp two-pin, 13 amp three-pin 
5 amp three-pin and 5 amp two-pin 
is being produced by R. W. Rumble 
(G.B.) Ltd., of Coastguard Road, 
Larne, Northern Ireland. This plug, 
which retails at 12s 6d, will be found 
to be particularly useful to those 
who have to operate electrical and 
electronic equipment from supplies 
using different outlets.-All five posi- 
tions are served by the same fuse. 
13WW 322 for further details 


Printed circuit connector from Mills and 
Rockleys. 


Printed Circuit Connector 


A NEW type of printed circuit board 
connector which can be plugged into 
a printed circuit panel in any position 
has been developed by Mills and 
Rockleys (Electronics) Ltd., of Swen 
Lane, Coventry. The contacts of the 
connector are so designed that con- 
nections may be made to either or 
both sides of a board, as the spring 
contacts of the connector automatic- 
ally make contact with both sides of 
the board. The connector can be 
inserted from either side of a board. 
13WW 323 for further details 


Audio Announcers 


THE full range of transistor audio 
announcers manufactured in the 
United States by Cousino Audio An- 
nouncers, is now-available from the 
D.T.V. Group, 126 Hamilton Road, 
West Norwood, London, S.E.27. 
The range comprises five models, all 
of which use Echo-Matic tape cart- 
ridges. These are available with 
variable tape lengths giving playing 
times up to 40 minutes. Four of 
the machines operate from 105 to 
120 volt supplies and the other from 
12 volts dic. All of the machines 
operate at 32in/sec, but can be 
modified, by changing one of the 
drive belts, to run at 12 in/sec. 
13WW 324 for further details 


533 


Elements of Transistor Pulse Circuits 


9.— GATES” 


OU can look at electronics as simply “‘ piping ” a 
flow of signals through a system. Electronic 
““gates” are the circuits by which you steer these 

signals the way you want them to go. In the “ old 
days ”’, before the rise of the electronic computer, 
gating circuits were not very important in the frame- 
work of electronics and were seldom given an ex- 
tended treatment in the textbooks. Nowadays, with 
pulse circuitry playing a very large role in electronics, 
gates have become an important special field with 
its own special jargon. The purpose of this article 
is to try to present a working overall picture of this 
field, insofar at least as it is concerned with tran- 
sistors and semiconductor diodes. 


Transmission vy. Logical Gates 


There are two basic kinds of gates, “‘ transmission ” 
and ‘“‘ logical ’’. A transmission gate is one in which, 
ideally, the output is identical with the input signal 
when the gate is open, and there is no output when 
the gate 1s closed. The transmission gate is sometimes 
known as a “‘linear’’ gate for this reason—the 
output signal, when there is one, is the same as the 
input. In a logical gate on the other hand, the 
output may or may not be a replica of the input. 
What actually appears at the output is decided by 
the logical combination of the signals fed into the 
gate inputs. The output signal, when there is one, 
need not be the same as any of the input signals. 

A commonplace illustration of a transmission 
gate is the on/off switch of a mains radio receiver. 
Here the input to the gate is the 230V mains voltage. 
When the switch is off, the switch output to the 
receiver is zero; when it is “‘on’”’, the output is 
230V. An illustration of a logical gate from the 
same receiver is the a.g.c.-controlled Ist i.f. stage. 
Here the 470-kc/s signal from the mixer and the 
a.g.c. d.c.-control voltage from the detector are 
fed into the controlled stage and the output is 
determined by the combination of these two. 


Transmission Gates Using Diodes 


Diodes are often used for building transmission 
gates, because they approximate to a short circuit 
when forward-biased and to an open circuit when 
reverse-biased. A simple illustration is the uni- 
directional single-diode gate in Fig. 83(a). Here, 
- when the control voltage V, applied to the gate 
control terminal is positive, the diode D conducts 
and the signal input +V, reappears as +V, at 
the output. When the gate control voltage V, is 
negative the diode is reverse biased and no signal 
appears at the output. The circuit is thus equivalent 
to the simple on-off switch of Fig. 83(b) controlled 
by Vez 


* Newmarket Transistors Ltd. 
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The simple circuit of Fig. 83(a) has the defect 
that the output signal V, when the gate is open. 
includes not only the input signal V, but a d.c. 
** pedestal ” voltage due to the forward gate current 
through the diode into the load Ry. Also some of 
the gate current is deflected through R, into the 
signal source, so that the signal line and the gate- 
control circuit are not adequately isolated. 

To deal first with the spurious pedestal voltage 
at the output, this can be eliminated by applying a 
balanced gate control as in the two-diode gate of 
Fig. 83(c). Here a push-pull gate voltage + Vg, is 
applied across diodes D1, D2, which are so arranged 
that, when V,, is positive, both diodes conduct and 
when V, is negative both are cut off. So far as the 
gate signal goes, the diodes are in series, but, so. 
far as the controlled signal Vg is concerned, the © 
diodes are in parallel. The important point is that 


Fig. 83. Transmission gates with series diodes; (a) basic single 
diode circuit, (b) equivalent single-diode circuit. (c)two-diode 
gate, (d) four-diode gate, (€) six-ziod2 gate. 
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the voltages at points (a) and (b) are not affected by 
the application of the push-pull gate voltages. 
The circuit of Fig. 83(c) has certain defects still 


however. The “gain” of the gate (defined as 
V./Vq during transmission) can be shown to be 
A weal . Ra 2Ry 


RorR, . 2RoERR RFR) 
if we ignore the forward diode resistances. This 
points to the major disadvantage of the two-diode 
gate—its low “ gain” i.e. heavy attenuation of the 
controlled signal voltage. It is also susceptible to 
unbalance in the gating voltages. 

Better gain can be achieved by the four-diode 
circuit of Fig. 83(d) which requires two additional 
fixed bias voltages V,; and —V,. As these are fixed, 
however, they do not unduly complicate the circuit. 
The diodes D1 and D2, considered by themselves, 
would be forward-biased by the voltages +V,, — Vx. 
Now if Vg is positive, diodes D3 and D4 are cut 
off, D1 and D2 remain conducting, and the gate 
transmits V, to the output. If now the gate voltage 
V,, is made sufficiently negative, diodes D3 and D4 
conduct, D1 and D2 cut off, and the gate ceases to 
transmit. It can be shown that this four-diode gate 
has a higher gain that the two-diode version, but it 
is still far from the theoretical unity gain of a perfect 
transmission gate. However the circuit is now much 
less sensitive to gate voltage unbalance. 

For further improvement in gain, recourse may 
be had to the stx-diode transmission gate of Fig. 83(e). 
Here the signal-isolating resistors R, are replaced 
by diodes D5, D6 and a gain very close to unity can 
be achieved if Rx, and Roy are large compared with 
the forward diode resistances. 

We have analysed these diode transmission gates 
in terms of d.c. voltages, but equally they can 
be used with pulse or a.c. voltages. The coupling 
capacitors, where used, will then have values 
governed by the usual design considerations i.e. 
no significant discharge between pulses and no 
significant charging on pulses. Also account may 
have to be taken of diode capacitances and leakage 
currents. Fuller information can be found on these 
aspects in J. Millman and T. H. Puckett ‘“* Accurate 
Linear Bidirectional Diode Gates” Proc. I.R.E. 
Vol. 43, pp. 27-37, Jan. 1955. 

All the diode transmission gates of Fig. 83 work 
on the principle of short- or open-circuiting a 
diode in series with the signal line. A diode can 
similarly be used as a switch shunting the signal line. 
This gives rise to a whole family of shunt diode trans- 
mission gates which can be derived by analogy from 
aFig..63., ; 

Diode transmission gates find wide use in elec- 
tronics. A typical example taken from the field of 
electronic @rgans, is given in Fig. 84 to illustrate 
actual circuit values used in practice. Here a series 
diode D1 is switched on and off by a switch S 
attached to the organ manual key. When the note 
is depressed, S closes and forward biases D1 by 
applying —18V across the diode and the two series 
1MQ resistors. At the same time diode D2 is 
reverse-biased and effectively open circuit. The 
tone signals arriving at (a) then pass through to the 
output (b) via a buffer emitter-follower stage Q. 
When the key is released, the switch S opens, and the 
—18V is removed from the diode circuit. Diode 
D1 is now reverse-biased by the polarizing +18 V 
through 6.8 M©, and presents an open circuit to the 
input signal. At the same time diode D2 becomes 
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Fig. 84. Practical diode transmission gate used in electric organs. 


forward biased and clamps the signal line on the 
output side of D1 to earth. The two 0.01yF capa- 
citors and 15k resistor at the input of transistor Q 
form a filter network to partially suppress switching 
transients (“‘ key clicks’) on the signal line. The 
capacitor C shown dotted can be added to the circuit 
so that when the note is released (switch S opens) 
the polarizing voltage holding D1 conducting dies 
away only gradually (with a time constant set by the 
value of C and its associated 1 MQ resistor). As a 
result the note does not cut off sharply, but “ sus- 
tains ’’ for a short time to simulate the gradual decay 
of the note from a conventional organ pipe. 


Transmission Gates Using Transistors 


The effectiveness of diode transmission gates is 
limited somewhat because, although the diodé' 
forward resistance is small, it is still far from the 
ideal of zero resistance. It has been found that with 
transistors you can get much lower forward resis- 
tances. There are two ways of using transistors 
in transmission gates. 

First, the transistor can be substituted directly 
for a diode in any of the gate circuits explored earlier, 
if its collector and base are directly connected 
together in what has been called the “triode ” 
(= triode-as-diode) arrangement shown in Fig. 85(a) 
for p-n-p or (b) n-p-n. This produces a diode- 
substitute with a forward resistance several times 


(n-p-n) 
(a) (b) 


Fig. 85. Transistor ‘‘triode’’ substitute for diode. 


(p-n-p) 


lower than an equivalent conventional point contact 
or gold-bonded diode. 

Secondly, the transistor can be operated as a 
triode, where the control gate voltage is applied to the 
base and the controlled signal voltage to the collector 
(or to the emitter used as a collector). A single- 
ended arrangement of this sort is given in Fig. 86(a). 
Here a positive signal +V, applied to the input is 
not transmitted to the output if a positive gate 
voltage +V, is applied to the n-p-n transistor base. 
The transistor is then “ bottomed ” and has a very 
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low collector output resistance which in effect 
short-circuits the signal line to earth. If a negative 
gate voltage —V, is applied to the transistor base, 
the transistor has both emitter and collector junctions 
cut off. Under these conditions the collector- 
emitter resistance of the transistor is high, the signal 
is not significantly shunted to earth and the input 
signal V, is transmitted to the output as Vo with an 
attenuation fixed by the ratio of Ry to Rg. 

If the switching transistor is inverted (i.e. with 
collector and emitter interchanged) as in Fig. 86(b), 
it is found that the “‘on”’ resistance may be much 
lower than for the non-inverted configuration, while 
the off resistance is much higher. The inverted con- 
figuration thus gives a closer approach to an ideal 
switch. 

For negative-going input signals, the circuits of 
Fig. 86(a) and (b) can be used, but with p-n-p tran- 
sistors instead of n-p-n and with a negative gate 
voltage V, to close the gate and a positive one to 
open it. 

When the input signal V, is bidirectional (i-e. 
either positive or negative), a balanced arrangement 
of two transistors such as Fig. 86(c) may be used. 
Here the n-p-n transistor Ql controls -+-ve signals 
while the p-n-p one, Q2, controls negative signals. 
Note that oppositely-phased gate sign signals V, 
are used on the two transistors. 

Some people will recognize in Fig. 86(a) and (b) 


Fig. 86. Transistor transmission gates; (a) basic single-ended 
(positive unidirectional input), (b) basic inverted single-ended 
(positive unidirectional input), (c) basic push-pull (bidirectional 
input), (d) electronic organ keying gate. 


(2) 


SIGNAL LINE 


(b) 


Q (INVERTED) 


KEY SWITCH 
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the basic circuit of the transistor ‘‘ chopper ” widely 
used in d.c. amplifier practice. In this application 
the gate may be controlled by a square wave with a 
fixed repetition rate. This converts a d.c. input 
into a “‘ chopped ” square wave output which can be 
handled by a standard a.c. amplifier and thus largely 
reduce the effect of drift which is so troublesome 
in a “‘ straight ” direct-coupled amplifier. 

An interesting practical use of this type of circuit is 
again in electronic organs as an alternative to the 
diode keying system described earlier. This is 
illustrated in Fig. 86(d) where the output from a 
multivibrator tone generator Ql is passed via a 
47 kQ isolating resistor to the top end of an inverted 
gating transistor Q2. The output of the tone 
generator is unidirectional negative so a p-n-p 
gating transistor is used. The switch S attached 
to the playing key is normally open (when the note 
is up), and the transistor Q2 is biased on: by the 
10k resistor from the base to the negative supply 
rail. The output resistance at the emitter of Q2 
is then very low, and the signal line is effectively 
shorted to earth so that no tone signal appears at 
the output. When now the key is pressed, S closes 
and the base of Q2 is carried positive by the poten- 
tiometer formed by the 10kQ and 1kQ across the 
—9V and +3V rails. Transistor Q2 then has both 
its collector and emitter junctions reverse biased. 
Its emitter therefore presents a high impedance to 
the signal line. ‘Thus when a note is pressed, its 
tone is no longer shunted to earth and so appears 
at the output. By connecting various CR networks 
in the base circuit of the gate transistor 1t 1s possible 
to shape the envelope of a note to give various forms 
of attack and sustain. 

Digital computers use transmission gates frequently, 
but they also require logical gates to carry out all 
their operations. Before the advent of transistors, 
most logical gates were constructed of diode networks. 
By themselves, however, diodes cannot make up a 
complete set of gates for a computer, since they 
cannot perform the functions of amplification and 
phase inversion which must be available. With only 
diodes, however, we can make up at least two of the 
most widely used logical circuits—the ‘‘OR” and 
*“ AND ” gates. 

Before we examine the diode OR and AND 
gates, we must diverge to set the picture of logic 
“levels.” A digital computer usually works by 
handling a series of pulses. When the pulse is there, 
the signal level can be said to'be ‘“‘ UP ” and when 
it-is absent “ DOWN.” For the purpose of this 
discussion, we will regard a signal as UP when the 
voltage level is +V and DOWN when it is zero. 
In practice the UP and DOWN levels may be 
arbitrarily selected voltages, neither of them zero. 

The basic circuit of a diode OR gate is given in 
Fig. 87(a). When input 1 is UP (i.e. at + V) the diode 
D1 is forward biased because its anode (a) is positive 
with respect to its cathode (k) (which is connected 
via R to zero volts). Then the output, too, is at +V, 
if we assume an ideal diode which is a short circuit 
when forward biased. In the meantime, if input (2) 
is DOWN (at zero volts), diode D2 is reverse biased, 
and presents an effective open circuit across the output, 
not affecting the output voltage level. If, however, 
input (2) is also UP, both diodes will be conducting, 
so that the output is still UP. Only if input 1 or 


(continued on page 537) 


WIRELESS WORLD, OCTOBER 1964 


a) 


OcrosErR, 1964 WIRELESS WORLD 93 


—. Vortexion TYPE C.B.L. 
TAPE RECORDER 


quality equipment 


The Vortexion C.B.L. is capable of making and replaying the very highest quality recordings of either 
monaural or stereo whether “‘ live ’’ or transcript. This instrument, however, is intended to be more 
than a straightforward tape recorder in that provision is made not only to mix inputs on each side but 
also to feed the playback from the other track into the new recording. Each input is separately controll- 
able and measured on the two meters. ‘‘ Before and After ’’ monitoring is employed and the echo 
facilities are more extensive than the W.V.B. The track-to-track cross-mixing function may be switched 
out when not needed as, for instance, listening to cues from one track whilst recording on the other. 


The Vortexion W.V.B. is a high quality monaural machine with ‘* Before and After ’’? monitoring. 
The recording inputs are a high sensitivity socket for moving coil or ribbon microphone and a high 
impedance socket for radio, etc., either of which can be selected by a switch. Superimposing and echo 
work can be done and the playback has reserve gain for abnormal requirements: This model cannot 
be converted for stereo playback, but is a thoroughly reliable machine for the engineer specialising on 
monaural work. 


The Vortexion W.V.A. is a monaural machine which has a performance equal in sound quality to the 
other models. It possesses all the features of the W.V.B. except for ‘* Before and After ’’ monitoring, 
Dubbing and Echoes. The recording being made can be heard on the internal loudspeaker as in the 
W.V.B. and C.B.L. The controls are uncomplicated. 

All tape recorders have adjustable bias controls, low impedances mic. input for unlimited lengths of 
cable, highly accurate indicators and meters to measure recording level and bias. 


The Vortexion 30/50 watt Amplifier can deliver 50 watts of speech and music or over 30 watts of 
continuous sine wave and the main amplifier has a response of 30 to 20,000 cps within IdB at 0.1% dis- 
tortion and outputs for 4, 7.5, 15 ohms and 100 volt line. Models are available with two, three or four 
mixed inputs which may be low impedance balanced line microphones, P.U. or Guitar inputs. 


The 120/200 watt Amplifier can deliver its full audio power at any frequency in the range of 30 to 20,000 
- cps for which the response is accurate within | dB with less than 0.2% distortion at 1,000 cps. It can 
be used to drive mechanical devices, i.e. synchronous capstan or projector motors, etc., for which the 
ower is over 140 watts on continuous sine wave. The input is for | m.w. 600 ohms, the output for 
100-120 volts or 200-240 volts and additional matching transformers for other impedances are available. 


Other items of our manufacture are: 


Record and Playback Mixer. Erase Fader Unit for above recorders. 

2 x 5-way Stereo Mixers. 4-way Mixer with 10 watt output and tone controls. 
12-way Mixers. 3-way Mixer and Peak Programme Meter. 

4-way Mixers. 2-way 30/50 ohm in and out stud-type Mixers. 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 


Telephone: LiBerty 23/4 and 6242-3-4 Telegrams: ‘‘Vortexion, London, S.W.19.”* 
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Decade Capacitor measurements 


1 2 3 45678910! Da AS OO SnOP 2 3 456789103 Highly accurate measurements 

are possible with the new Philips decade 
capacitor PM 6700. It consists 

of three decades constructed of high grade 
‘polystyrene capacitors, and a 


x 0.001 pF = Ofae continuously variable air capacitor. 
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The range is 100 pF to 1.11 pF with an 
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bridges for the rapid 


uF. PR bis 
determination of capacitance and loss angle. 
tgd VERSUS FREQUENCY DECADES : 


Frequency fyat which _ 


Accuracy at 1 kc/s | Vmax = 200 Vrms Maximum permissible frequency: 10 x ff 


Maximum direct voltage: 350 V 

tgd: approximately 1x10°4 at 1 kc/s 
Temperature coefficient: < 0.02 % per °C 
Self induction Lp: approximalety 0.12 fH 


Measuring range 


100 — 1100 pF 


500 kc/s 
(continuous) 


1=- 10 kpF 50 kc/s  ~ Insulation resistance: > 10° MQ at max. capacitance 
10-100 kpF } jo 5 ke/s Dimensions: 26 x 52.5 x 33.5 cm (10.5 x 21 x 13.5 in) 
100 kpF-1pF | *‘°PS 0.5 kc/s Weight: 16.5 kg (36 Ib) 

electronic measuring 
Sales and Service all over the world instru me nts 
For the U.K.: 


The M.E.L. Equipment Ltd., 
207 Kings Cross Road, London WC% 
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(a) 
Fig. 87. Basic diode logic gates; (a) ‘‘OR’’, (b) ‘‘AND’’. 


input 2 is UP, will the output be up too—hence 
the name OR gate. If both inputs are DOWN, the 
output too must be DOWN. 

We have shown the basic OR gate with two inputs, 
but more than two inputs may be used. If we apply 
the same analysis as in the two-input case, we find 
that the output will be UP if any input is UP, 
and DOWN if no input is UP. 

The other basic gate is the diode AND gate illu- 
strated in Fig. 87(b). Here if either input is DOWN 
(at OV) its corresponding diode is forward biased 
and the output thus clamped to OV is also DOWN. 
Only if both input 1 and input 2 are UP, will both 
diodes be cut off and the output be UP too—hence 
the name AND gate. This gate is also known as a 
*“ COINCIDENCE ” gate because its output is 
UP only when UP signals coincide at the inputs. 


Logical Gates Using Triodes 


One essential of all digital logic circuits is the ** NOT” 
gate illustrated in basic form in Fig. 88(a). This 
circuit is essentially an overdriven common-emitter 
amplifier and is often called an INVERTER because 
it inverts the phase of a signal passed through it 
(i.e. a positive going signal at the base appears as a 
negative going signal at the collector). But the 
NOT gate does more than just phase-invert. It 
changes the absolute signal level. An UP input 
gives a DOWN output and vice versa. The basic 
design feature of the circuit is that R,<h,,R, 
where hy, is a d.c. current gain of the transistor at a 
collector current V/R,. Some readers rnay be puzzled 
by the description ‘‘ gate” attached to this circuit, 
which does not appear to have any control over the 
input signal, but merely alters its character. This is 
simply a convention to enable this essential switching 
circuit block to be classified with other control cir- 
cuits which are more rigorously described as gates. 

With nothing more than the three logic gates so 
far discussed—diode OR, diode AND, transistor 
NOT—it is possible to fabricate the complete 
pulse handling logic of a computer. But this is not 
the most economical way to do the job, For example, 
to make up signal losses through the passive diode 
gates a non-inverting amplifier is required, and for 
this two inverting NOT gates must be used in series. 
Transistors, through the diode characteristics of 
their base-emitter junctions, can be used as active 
gates to replace the diode OR and AND gates, thus 
eliminating the need for separate amplifiers. 

A basic transistor OR gate is illustrated in Fig. 
88(b). For the logic levels of 0 and +V selected, 
n-p-n transistors are used in an arrangement of two 
emitter-followers with a common emitter load 
resistor Ry. If input 1 is UP (at +V), then transistor 
Q1 conducts, its base-emitter voltage is negligible 
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Fig. 88. Transistor basic logic gates ; (a) ‘‘NOT”’ gate (inverter), 
(b) ‘‘OR’’ gate, (c) ‘‘AND”’ gate, (d) ‘‘NOR’’ gate. 


(ideally zero) and its output at the emitter too is UP. 
Similarly, if input 2 is UP, the output is UP. Thus 
if input 1 or 2 is UP the output is UP, and we 
have an OR gate. 

The basic transistor AND gate takes the form 
shown in Fig. 88(c). Here, for logic levels O and + V, 
p-n-p transistors are used in an arrangement of two 
emitter-followers with a common emitter load 
resistor Ry. If either input 1 or 2 is down (at OV), 
then the related transistor Ql or Q2 conducts 
and the output is clamped down to OV through the 
conducting base-emitter diode. Only if both inputs 
are UP (i.e. both input 1 and input 2) will the output 
also be UP. We thus have an AND gate. 

One interesting point about these transistor gates 
is that they use complementary transistor types— 
n-p-n for the NOT and AND gates and p-n-p for 
the OR gate. This leads to a logical simplicity that 
would not be possible with valves (which are equi- 
valent to only one transistor type, the n-p-n). If 
you restrict your logic gates to only one transistor 
type, say n-p-n, you can only replicate the more 
complex valve circuits. 

Although we have set out NOT, OR and AND 
gates as the basic “ building block ”’ gates of a digital 
computing system, in fact these are not all necessary 
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gates. There is, however, one gate which by itself is 
logically complete; that is, any logical expression 
can be achieved by combinations of this gate. A 
whole digital handling system could thus be built 
up with this single gate type—even if it would be 
uneconomical in practice. This is the “NOR” 
gate illustrated in basic form in Fig. 88(d). “ NOR” 
stands for ““ NOT-OR ” and implies that the output 
is not UP when either input 1 or input 2 is UP. 
This should be clear from the circuit diagram because 
if either input is UP the positive voltage applied to it 
biases the corresponding n-p-n transistor hard on 
and the output voltage at the collector falls virtually 
to zero (i.e. the output is DOWN). Conversely, when 
both inputs are DOWN, the transistors are. cut-off 
(because no current flows into either base) and the 
output is UP. Around a NOR gate of this basic 
type has been produced a commercial range of 
logical switching blocks down as ‘“‘ NORBITS,” 
which can be wired together to produce complete 
digital switching equipments. In the ““ NORBIT ” 
system the basic NOR gate is supplemented by a 
small number of amplifiers, etc. but the logic is 
primarily designed round the primary NOR element. 


Symbols for Logical Gates 


Designers of logical switching systems use a system of 
“ shorthand ” rather than draw out the various gates 
in detail. The gate symbols used have not yet been 
firmly standardized but one commonly used set is 
given in Fig. 89 where (a) (b) (c) and (d) are the 
symbols for the AND, OR, NOT and NOR gates 
so far covered. Where a NOT gate is inserted in an 
input line to another gate it can be symbolised by the 
second simplified sign in Fig. 89(c). This can be 
seen used in Fig. 89(d) where the normal NOR 
symbol can also be represented as an OR symbol 
with a NOT symbol in each input line. 

The symbols of Fig. 89 were selected from the 
many different types that have been used from time 
to time, not for any logical ‘‘ philosophical ” reason 
but because they are boxes with vertical and hori- 
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Fig. 89. Symbols for logical gates. 
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zontal edges which are convenient to outline on a 
drawing board. Other symbols using circles, or 
triangles are more troublesome in this respect. 
‘The inputs have been shown entering from the left 
hand edge but they can also enter at top or bottom. 
Similarly the output can emerge from any side. 
When it is not self evident which is input and output, 
appropriate arrowheads are added as in the specimen 
OR gate at Fig. 89(e). 


Supplementary Transistor Logic Gates 


A survey of logic gates would not be complete 
without mention of the two other commonly used 
special gates shown in Fig. 90 together with their 


o+V 


o OUTPUT 


INPUT 1 
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Fig. 90. Supplementary transister logic gates; (a) inhibitor 
(b) exclusively- OR (in symbols), 


symbols—(a) “INHIBITOR” and (b) “EX- 
CLUSIVELY OR.” 

The INHIBITOR gate of Fig. 90(a) is in effect 
an AND gate made up of Q1 and Q2 where input 2 
is pre-inverted by the NOT gate Qo. As a result, 
if input 1 is UP and input 2 DOWN the output will 
be UP. Conversely if input 2 is UP, then the output 
cannot be UP whatever the input 1 is. The gate is 
called an INHIBITOR because an UP signal at the 
“inhibiting terminal’? 2 prevents an UP signal at 
input 1 from being transmitted through to the 
output. The gate is also known as an “ ANTI- 
COINCIDENCE ” circuit, because it gives no 
output when two inputs coincide. Another self- 
explanatory name used is “NOT-AND” or 
“ NAND ”’ gate. 

This gate illustrated a point not made clear earlier; 
namely that any input terminal of a logical gate can 
be selected for use as a separate control gate and the 
logical gate then used as a simple transmission gate. 

The other auxiliary logic gate illustrated in Fig. 
90(b) is the EXCLUSIVELY-OR gate. In the 
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simple OR gate described earlier the output is UP 
if any one or more of the inputs is UP. Now some 
logic circuits require the EXCLUSIVELY-OR 
gate in which the output is UP if one, but not more 
than one, of the inputs is up. In the arrangement 
of three gates shown in Fig. 90(b) if inputs 1 and 2 
are UP together, the output of the AND gate too is 
UP and closes the INHIBITOR gate, so that the 
final output cannot be UP. If either input 1 or 
input 2 is UP by itself, the output from the AND 
gate cannot be UP, so that the INHIBITOR gate 
is not closed. Meantime the output of the OR gate 
is up because one of its inputs is UP. ‘Thus the 
final output is UP. Thus this combined EXCLU- 
SIVELY-OR gate gives an UP output when one or 
other of the inputs (but not both) is UP. This gate 
is also known as an “ AND-NOT ” gate. 


Practical Aspects of Logical Gates 


The field of electronics logic has many forms of gate 
apart from the basic circuits we have looked at above, 
and only a detailed study of computer circuits can 


show all the practical problems of their design. We 
have dealt only with d.c. coupled gates, but in pulse 
circuitry a.c. coupling is frequently used. This 
brings in a need for various d.c.-level-restoring 
circuits that are outside the scope of this approach 
survey. Also we have assumed ideal semiconductors 
with junctions assumed to be short circuits on forward 
bias and open circuits on reverse bias, thus avoiding 
such troublesome design problems as leakage current 
variation with temperature. Readers interested in 
more exact design information should look up such 
a treatise as J. Millman and H. Taub ‘“‘ Pulse and 
Digital Circuits ’? (McGraw Hill 1952). 

While we have looked briefly at diode and transis- 
tor gates, it should not be overlooked that in recent 
years a new series of devices such as tunnel diodes, 
p-n-p-n “thyristors,” s.c.r.s etc. are opening up 
new types of transmission and logic gates to supple- 
ment the basic diode ‘and transistor triode types. As 
yet these are relatively new and no easily accessible 
complete accounts of their use as gates are available, 
but it is probable that they will change the face of 
gating practice as much as the transistor did when 
it ‘‘ took over ”’ from the valve. 
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nearly twenty times the amount of material and cover- 
ing most aspects of radio and electronic engineering 
from the points of view both of the professional and of 
the novitiate in any given branch. Pp. 1136. Standard 
Telephones & Cables Ltd., Therese House, 29-30 Glass- 
house Yard, Aldersgate Street, London, E.C.1. Price 
42s. 


Vacuum and Solid State Electronics, by D. J. Harris, 
B.Sc.(Eng.), Ph.D., A.M.LE.E., and P. N. Robson, 
B.A., A.M.ILE.E. Introductory course on the basic 
physics of electron devices with particular reference to 
junction diodes and transistors Forms part of the 
Electrical Engineering section of the Commonwealth 
and International Library of Science, Technology, 
Engineering and Liberal Studies. Pp. 254. Pergamon 
Press Ltd., Headington Hill Hall, Oxford. Price 20s. 
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NEWS 
FROM 
INDUSTRY 


Consortium Formed to Bid for 
NATO Contract.—Two British com- 
panies, Associated Electrical In- 
dutries and Elliott Automation are 
members of an international consor- 
tium which has been formed to ten- 
der for a £110M contract for a new 
NATO defence network against 
air attack. The other members of 
the consortium are Litton Industries 
Inc. of America, Compagnie Géné- 
rale de Télégraphie sans Fil (C.S.F.) 
of France and the International 
Telephone and Telegraph Corp.— 
Europe. The proposed network, to 
be known as NADGE (Nato Air 
Defence Ground Environment) has 
been designed to provide instant 
response against attack by super- 
sonic aircraft and will comprise a 
chain of defence stations stretching 
through nine ‘countries from Nor- 
way to Turkey. Contracts are ex- 
pected to be awarded by the middle 
of next year. 


A.E.I. Lincoln Valve Plant Sold. 
—The English Electric Valve Com- 
pany, of Chelmsford, Essex, has 
purchased Associated Electrical In- 
dustries’ Carholme Road factory in 
Lincoln, together with the valve 
business being carried on there. It 
is the intention of the English Elec- 
tric Valve Co. to increase still fur- 
ther the production of specialized 
electronic valves and tubes used in 
television transmission and _tele- 
communications, and eventually to 
build up the labour force at the Lin- 
coln factory to some 1,000 people. 
E.E.V. has leased A.E.I. part of the 
factory to enable A.E.I. to continue 
to develop and manufacture semi- 
conductors in their present premises. 


Clairtone.—Following an agree- 
ment between the Ditchburn Organi- 
sation and the Clairtone 
Corporation, of Toronto, Canada, a 
new company—to be known as 
Ditchburn Clairtone Ltd.—has been 
formed. Under the agreement, the 
new company has the sole manufac- 
turing and distribution rights for the 
United Kingdom and will also be 
supplying continental Europe with 
Clairtone products. Clairtone was 
formed five years ago to produce 
high-quality radiograms and its sales 
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figures have risen from $311,000 to 
$8,910,000 in 1963. The new com- 


any will operate from Dock Road, 
ytham St. Annes, Lancs. ~ 


I.T.T. Form U.K. Company.— 

he International Telephone and 
Telegraph Corporation, of New 
York, has formed a new company in 
the United Kingdom under the name 
I.T.T. Industries Ltd. This com- 
pany will market a wide range of in- 
dustrial products, manufactured in 
the United States and Europe. The 
chairman of the new company is Rex 
B. Grey, who is the managing direc- 
tor of Standard Telephones and 
Cables Ltd., another I.T.T. affiliate 
in the U.K. The formation of this 
company is complementary to simi- 
lar companies which have been, or 
are in the process of being, estab- 
lished in Germany, France, Italy 
and Belgium. Robert Maclaren & 
Co., who make thermostats and was 
acquired by Standard Telephones 
and Cables Ltd, last year, has been 
transferred to the new company. 
Also under the wing of the new com- 
pany are Thermocontrol Installa- 
tons Co. Ltd., of London, and 
Cooper Compressors Ltd., of Letch- 
worth. 


Pye of Cambridge Ltd. announces 
that its trading profit for the year 
ended 31st March amounted to 
£7,082,756 and shows an increase of 
£2,730,658 on the previous year’s 
result. ‘Group profit before taxa- 
tion shows an increase of over 100% 
on the 1962/63 result at £4,600,256 
(£2,156,313), and after-tax profit is 
well up at £2,410,432 (£1,014, 134). 


According to comparative figures 
issued by the directors of the sub- 
sidiary company E. K. Cole Ltd. its 
contributions to the total trading 
profit rose from £420,206 in 1962/ 
63 to £1,132,882, whilst the sub- 
sidiary Pye Ltd. pushed its trad- 
ing profits up from £3,961,946 to 
£5,997,729. The Telephone Manu- 
facturing Company Ltd., another 
subsidiary of the Pye organization, 
announces a pre-tax profit for the 
same period of £470,621, which 
represents a drop of nearly £25,000 
on the previous year’s result, In- 
cidentally, this subsidiary has re- 
grouped its components activity and 
has formed a components division 
in Roper Road, Canterbury, Kent. 
(Tel.: Canterbury 66577.) 


Dubilier Condenser Co.—The 
trading profit for the year ended 
31st March amounted to £441,068 
and is the highest yet recorded. It 
represents an increase of over 100% 
on the previous year’s result of 
£201,224. Taxation took £181,690 
as against £106,789 in 1962/63 
leaving, after other deductions, a net 
profit of £156,040 (£94,435). 


Controls and Communications 
Ltd. group profit for the year ended 
31st March amounted to £650,579 
and shows an increase of £83,316 
on the previous year’s result. The 
charge for taxation is £315,585, as 
against £274,375 for 1962/1963, and 
the net profit amounts to £334,994 


(£292,888). Airmec, British Com- 
munications Corporation, Modern 
Aerials and Thermionic Products 


(Electronics) are subsidiaries. 


TV Studio at Shell Centre.—A closed-circuit television studio has been com- 


pleted at the headquarters of the Shell International Petroleum Company. 


This has 


been designed primarilly to coach members of the staff in the techniques in speaking 


on the television networks. 
the control room. 
part of a simple telecine arrangement. 
of the cameras and in addition to the 


Two cameras are used in the studio with two more in 
One of these is used for titles and captions, and the other forms 
The production team have complete control 
camera monitors, an ‘‘ off-line’’ receiver is 


installed in the control room to indicate the quality of picture and sound being dis- 


tributed through the Shell Centre offices, 


and lounges. 
tronics Ltd. 


conference rooms, lecture halls, theatre 


The cameras and associated equipment was supplied by EMI Elec- 
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Group trading profits of the Rank 
Organisation in the year to 27th 
June rose from £11,312,000~. to 
£15,903,000. After providing 
£5,651,000 (£3,927,000) for depre- 
ciation, £3,194,000 (£2,751,000) for 
taxation and making other deduc- 
tions, the net profit for the year 
amounted to £5,778,000 as against 
£3,557,000 in the previous year. 


Colvern Ltd. pre-tax profits for 
the year ended 31st March totalled 
£236,906 and represent a drop of 
£38,454 on the previous year’s re- 
sult. Tax this year took £123,779 
(£143,968) leaving, after other de- 
ductions, a net profit. of £113,127 
(£131,392). 


Antiference group trading profit 
for the last financial year, ended 31st 
March, amounted to £240,790 and 
represents an increase of £18,894 
on the previous year’s result. Taxa- 
tion this year took £120,126 as 
against £111,560 and the net profits 
rose from £110,336 in 1962/63 to 
£120,664. 


™ 


Telefusion Ltd. announces a group 
trading profit of £2,010,554 for the 
53 weeks ended 29th April, as 
against £1,712,542 for the previous 
52 weeks. After deductions, includ- 
ing £1,235,943 (£1,003,333) for de- 
preciation, £79,516 (£247,400) for 
taxation, the net profit rose from 
£438,237 in 1962/63 to £669,135. 


Painton and -Co. group pre-tax 
profits for the year ended 30th April 
amounted to £373,481 and represent 
an increase of £98,012 on the 1962/ 
63 result. Net profit of this com- 
pany, which was made public two 
years ago, amounted to £194,588 
(£156,262). Taxation took £178,893 
as against £119,207 in the previous 
year. 


Brayhead Ltd. has acquired a con- 
trolling interest (60%) in Tape Re- 
corders (Electronics) Ltd. for 
£75,000 in cash. Tape Recorders 
will continue to manufacture under 
the trade name Sound at 105-113 
Lawrence Road, Tottenham, Lon- 
don, N.15. 


The Nottingham Electronic Valve 
Company, who developed the Telcan 
domestic television tape recorder and 
hoped to put it on the market this 
year, has gone into voluntary 
liquidation. The first meeting of 
creditors was held at East Bridgford, 
Nottinghamshire, on 20th August. 
Prior to this meeting, the managing 
director, Norman Rutherford, said 
his Company had not been able to 
raise the necessary capital for the 
Telcan venture and that negotiations 
with a number of U.K. and overseas 
companies have not materialized. 
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choice of C. 


THE HOUSE OF BULGIN 


AT YOUR SERVICE 


CRITICAL ENGINEERS HAVE HAD 
CONFIDENCE FOR OVER 40 YEARS IN 


BULGIN TOGGLE. SWITCHES 


THE > LARGEST + -RANGE: » AVAILABLE 


%& MINIATURE BUT ROBUST 

% FINE SILVER CONTACTS 

4% METAL CLAD BODIES 

% BRILLIANT CHROME DOLLIES & NUTS 
LIST NO.: $.M. 259/PD %& 2K.V. PROOF-TEST AT 50~ 

sc SNAP ACTION MAKE AND BREAK 

% 250 VOLTS A.C. 

% SOLDERING TAGS OR TERMINALS 


% DELIVERY GENERALLY FROM STOCK 


LIST NO.: S.M. 265/PD 


3% COMPETITIVE PRICES 


a 


MILLIONS IN USE ALL OVER THE WORLD 


SINGLE POLE MAKE AND BREAK 
SINGLE POLE CHANGE OVER 
SINGLE POLE MAKE AND BREAK BIASED OFF OR ON 
SINGLE POLE CHANGE OVER BIASED ONE WAY 


BALL, PEAR, CLUB OR SLOTTED DOLLIES 
STANDARD OR LONG BUSH 
TAGS AVAILABLE FOR AMP. CONNECTORS 
DEF. SPEC. TO ORDER 
AND MANY OTHER TYPES 


SEND FOR SWITCH LEAFLET NO. 1517/C 


MANUFACTURERS AND SUPPLIERS OF RADIO 


A. F. BULGIN & CO. LTD., AND ELECTRONIC COMPONENTS TO 


. ADMIRALTY MINISTRY OF WORKS 3.B.c. 
Bye Pass Rd., Barking, Essex. WAR OFFICE MINISTRY OF AVIATION G.P.0. 
AIR MINISTRY MINISTRY DF SUPPLY LTA. 


Tel: RIPpleway 5588 (12 lines) HOME OFFICE RES=ARCH ESTABLISHMENTS N.P.L. 


CROWN AGENTS U.K.A.E.4. D.S.1.R 
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OCTOBER 


MEETINGS 


Tickets are required for some meetings: readers are advised, therefore, 
to communicate with the secretary of the society concerned. 


LONDON 

Ist. Television Society.—‘ Micro- 
phones and seund effects for television ” 
by D. J. Basinger at 7.0 at I.T.A., 70 
Brompton Road, S.W.3. 

Ist. S.E.R.T.—* Colour 
maintenance problems” by B. J. 
Rogers at 7.15 at the London School 
of Hygiene and Tropical Medicine, 
Keppel Street, W.C:1. % 

Sth. LE.E, & I.E.R.E.—Discussion 
on -“ Transistoerized biological ampli- 
fiers” at 2.30 at Savoy Place, W:C.2. 

7th.  T.E:R.E:—“‘ The ‘contribution 
of the engineer to the economy” by 
Dr. A. C. Copisarow at 6.0 at the Lon- 
don School ef Hygiene and Tropical 
Medicine, Keppel Street, W.C-1. 

8th. L.E.E. 5 - Humphreys’ 
presidential address at 5.30 at Savoy 
Place, W.C.2. 

8th. Radar & Electronics Assoc.— 
*Telecommunications from the new 
Post Odice tower” by W.:L. Newman 
at 7.0 at the Royal Society of Arts, 
John Adam Street, W.C.2. 

12th. I.E.E.—*‘ Application of elec- 

tronic vecter scanning techniques 
applied to ‘height-finding landing sys- 
tems” by Dr. D. E. N. Davies and 
“Frequency scanning aerial systems ” 
by Miss E. Killick at 5.30 at Savoy 
Place, W.C.2. 
* 13th. I.E.E.—* The design and con- 
trol revolution” by Prof. M. W. Hum- 
phrey Davies, chairman Science and 
General Division, at 5.30 at Savoy 
Place, W.C.2. 

-14th. Society of Environmental En- 
gineers.—“ Seme_ electronic systems 
applied to environmental problems” by 
B. E. Grant at 6.0 at Imperial College, 
Mechanical Engineering Dept., Exhibi- 
tion Road, S.W.7. 

14th. B.K.S.— Colour perception ” 
by K. R. Sadek at 7.30 at Central 
Office of Infermation, Hercules Road, 
S:Bale 

16th. Television Society.—‘ Trans- 
coding from SECAM to N.T.S.C.” by 
H. Steele at 7.0 at the I.E.E., Savoy 
Place, W.C.2. 

21st. J.E.E.—‘ Through communi- 
cations to electronics” by G. G. 
Gouriet, chairman Electronics Division, 
at 5.30 at Savoy Place, W.C.2. 

Dist. I.E.R.E.—“ The effect of 


television 


tolerances on automatic landing” by- 


M. G. Henley at 6.0 at the London 
School of Hygiene and Tropical Medi- 
cine, Keppel Street, W.C.1. 

21st. -K.S.—* The anatomy of 
speech signals ” by Dr. A. Sekey at 7.30 
at Shell-Mex House, Strand, W.C.2. 

22nd. Society of Instrument Tech- 
nology.—‘ The function of the National 
Physical Laboratory” by Sir Gordon 
Sutherland at 6.0 at the Royal Institu- 
tion, 21 Albemarle. Street, W.1. 

26th. J.E.E. I.E.R.E.—Collo- 
quium on “Design: automation”* at 
2.30 at Savey Place, W.C.2. 

26th. I.E.E.—‘ Millimetre wave ex- 
amination ef gas discharges” by Prof. 
A. L. Cullen at 5.30 at Sayoy Place, 


W.C.2. 
IERE. & LE.E.—Sympo- 


28th. 
sium of shert papers on “ Magnetic 


* All wishing to attend must register. 
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circuit design applied to electro-mech- 
anical transducers” at 6.0 at the Lon- 
don Schooi of Hygiene and Tropical 
Medicine, Keppel Street, W-C.1. 

29th. I.E.E.—Discussion on “ Hol- 
low beams ” opened by A. H. W. Beck 
at 5.30 at Savoy Place, W.C.2. 


BIRMINGHAM 
26th. 1.E.E.—“ Television standards 
conversion by electronic methods” by 
R. Rout at 6.0 at the James Watt 


_Memorial Institute. 


BRADFORD 

27th. JI.E.E.—Discussion on “ Con- 
ventions and signs” opened by M. G. 
Scroggie at 6.30 at the Bradford Insti- 
tute of Technology. 


BRIGHTON 

28th. I.E.E.— Electronic telephone 
exchanges ” by Dr. J. E. Flood at 6.30 
at the College of Technology, Moules- 
combe, 


BRISTOL 

2ist.. LEE. &. LE.R.E.—“ From 
morse to micrewave—the story of trans- 
atlantic communications” by C. A. L. 
Nicholls at 6.0 at The University, 
Queen’s Building. 


CAMBRIDGE 

22nd. _1.E.E. — “ Technology — life 
and leisure” by Prof. D. Gabor at 8.0 
at the Engineering Laboratory, Trump- 
ington Street, 


CARDIFF 

14th. I.E.R.E—“* The N.T-S.C. 
colour television system” by P. Lowry 
at 6.30 at Welsh College of Advanced 
Technology. 


CHELMSFORD 

Sth. I.E.E—‘“ Some thoughts on 
technical education ” by Prof. M. G. Say 
at 6.30 at the Lion and Lamb Hotel. 


CHELTENHAM 

20th. I.E.E—‘‘ Connections in elec- 
tronic circuits” by G. W. A. Dummer 
at 7.0 at Cheltenham Technical College. 


CHRISTCHURCH 

14th. IEE—“‘Newton and Heavi- 
side in control—the direct approach to 
control-system analysis and measure- 


ment” by G. G. Gouriet at 6.30 at 
the King’s Arms Hotel. 
DORKING 

7th. I.E.E.—“ Computers in control 


of processes—the coming revolution in 
industry” by Dr. D. N. Truscott at 
7.30 at the Dorking Halls. 


EDINBURGH 

7th. LE.R.E.— Electronic control 
systems in coal mining” by G. M. 
Rendall at 710 at the Department of 
Natural Philosophy, The University, 
Drummond Street. 

13th. T.EE—“ The maintenance of 
electronic equipment” by L. Tweed- 
dale at 6.0 at the Carlton Hotel, North 
Bridge. 


FARNBOROUGH 

27th. I.E.E.—“ Colour performance 
of the SECAM colour television sys- 
tem” by G. B. Townsend at 6.15 at 
Technical College. 

29th. LE.R.E.—“ High-frequency 
induction and dielectric heating” by 
W. D. Wilkinson at 7.0 at the Tech- 
nical College. 


GLASGOW 

Ist. S.E.R.T.—“ The principles of 
625-line television reception” R. T. 
Frost at 7.15 at the McLellan Galleries, 
Sauchiehall Street. 

8th. I.E.R.E.—“ Electronic control 
systems in coal mining” by G. M. 
Rendall at 7.0 at the Institution of 
Engineers and Shipbuilders, 39 Elm- 
bank Crescent. 

12th. I.E.E—“ The maintenance of 
electronic equipment” by JL. Tweed- 
dale at 6.0 at the University of Strath- 
clyde, George Street. 


HATFIELD 

20th. I.E.E.—‘ The impact of 
modern ionospheric research on com- 
munications” by G. Millington at 7.0 
at Hatfield College of Technology. 


HULL 

8th. IL.E.E.—“ Stereophonic broadcast- 
ing systems” by Dr. G. J. Phillips at 
6.30 at the Y.E.B. Offices. 


LEICESTER 

14th. J.E.R.E.— Transistor ampli- 
fiers” by P. J. Baxandall at 6.30 at The 
University. 


LIVERPOOL 

12th. I.E.E.—“ Some recent applica- 
tions of semiconductors” by Dr. F. J. ~ 
Hyde at 6.30 at the Royal Institution, 
Colquitt Street. 

21st. T.E.R.E.—* Cold cathode 
tubes” by D. Reaney at 7.30 at Walker 
Art Gallery. 


MANCHESTER 

3rd. Institution of Electronics.—‘ The 
vanishing electron” by Dr. R.~ C. 
Jennison (president) at 6.0 at the Renold 
Building, College of Science and Tech- 
nology, Altrincham Street. 


NEWPORT, I.0.W. 

2nd. J.E.E.—“ Medical electronics ” 
by W. J. Perkins at 6.30 at the Isle of 
Wight Technical College. 


PETERBOROUGH 

21st. I.E.E.—* Satellite communica- 
tions’? by D. Wray at 7.30 at the Angel 
Hotel. 


PORTSMOUTH ; 
21st. I.E.E—“‘“The roles of the 

engineer” by E. P. Fairburn at 6.30 at 

se College of Technology, Anglesea 
oad. 


RUGBY 

14th. LE.E.—* Computers and 
engineers” by Dr. J. R. Mortlock at 
6.30 at Rugby College of Engineering 
‘Technology. 


SOUTHAMPTON 

13th. J.E.R.E.—“ Compatible stereo- 
phonic broadcasting” by A. R. V. 
Roberts at 6.30 at Lanchester Theatre, 
The University. 

28th. LE.E.—“ Automatic flight re- 
cording” ‘by K. G. Dobson at 6.30 at 
The University. 
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NOW... 


another milestone 


in audio 
engineering 
BY 


LEAK 


SD TEREO:..30 


liaaidit@tsete NNTEGRATED AMPLIFIER 


Dimensions: I3ins. x 44ins- x Yins. deep. Weight: |4lbs. Price £49 i0s 0d. 


- - . superb styling, faultless performance and a breakthrough 
in price and reliability by LEAK .. . the First Name in High Fidelity 


Reprinted from ‘‘ WIRELESS WORLD ”’ Editorial May 1963 ‘*. . . Last autumn, during his presidential 
address to the British Sound Recording Association, H. J. Leak demonstrated a prototype high- quality 
transistor amplifier which gave results indistinguishable from those of his valve amplifiers .. . 

“* People sometimes ask why there is any necessity to change to transistors. The elimination of the 
output transformer is, in our view, sufficient reason now that solutions of the problem of linearity in 
the response of the rest of the transistor circuit have been found. As additional bonuses we get smaller 
size, cooler running and the prospect of longer life.’’ 


Compared with its equivalent valve amplifier the ‘‘Stereo 30”’ gives results which 
of are indistinguishable and it offers these important advantages: 


@ It is 48% of the weight. @ It has greater reliability (estimated to be 500% better) 
@ It is 43% of the size. because the heat rise within the case is negligible (12°F) 
@ It is 89% of the price. and because the maximum voltage is less than 50. 


~ How can the valve possibly survive in view of the above comparisons? 


Write now for fully illustrated brochure. Vacancy for Senior Project 
: Development Engineer, 
pe = A K i a LEAK & CO., LTD. peeaeee 1G 
BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3. 
Telephone: SHEpherds Bush 1173 Telegrams: Sinusoidal Ealux, London 
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THE SMALLEST SET 


OcToBER, 1964 ° 


IN THE WORLD 


SINCLAIR MICRO-6 


SIX-STAGE RECEIVER 


Gver 8,000 built and in use 
all over the world 


THE SINCLAIR MICRO-6 continues un- 
challenged as the most remarkable receiver 
of its kind ever made available to the public 
anywhere in the world. It has special 6-stage 
circuitry and is, at the same time, the smallest 
set on earth. Everything except the light- 
weight earpiece is contained in the smart, 
minute white, gold and black case which is 
appreciably smaller than a matchbox, as the 
illustration shows. With vernier-type tuning 


: : ACTUAL SIZE 


control, bandspread over the higher fre- 14” x 1,3,” x ¥. 
quency end of the medium waveband and e 
powerful A.G.C. to ensure fade-free reception 

of the most distant stations, the Micro-6 Weighs under loz. 
provides remarkable standards of perform: © 

ance. Quality of reproduction is outstandingly 

good and, again and again, the set is re- Tunes over MW: 
ported to give excellent results where other e 


sets cannot be used at all. The Micro-6 cannot 
be too highly recommended, both as an 
intriguing design to build, and a most practical 
radio to use. 


SINCLAIR TR750 POWER AMPLIFIER 


Plays in cars, trains, 
buses, modern 

CHASSIS VIEW— __ buildings. 
ACTUAL SIZE 


~~ 


Easily builf in a 


With Built-in 
Volume Contro] * 
and Switch 


All parts with 
instructions* 
come to” 


—1| a | el 1] 
SINCLAIR RADIONICS LTD 
COMBERTON, CAMBRIDGE 


Telephone: COMBERTON 682 


Designed specially for use 
with the Sinclair Micro-6 


THE TR750 (for building yourself or available 
ready built) measures only 2in. x 2in. It will 
provide powerful loudspeaker reproduction 
from the Micro-6 which can then be used as a 
car-radio, or domestic or portable loud- 
speaker set, The TR750 also has many other 
applications such as record reproducer, 
intercom or baby alarm. An output of 750 
milliwatts for feeding into a standard 25-30Q 
loudspeaker requires only a !O0mV_ input 
into 2KQ. Frequency response 30-20,000 c/s 
+ IdB. Power required 9 to 12 volts. 


| READY BUILT / 
39 6 AND TESTED 45 a 
with instructions ‘ 


single evening 


Using components never before made 
available to the public, the Micro-6 
is nevertheless easy to build. All parts 
including lightweight earpiece and 
8 page instructions manual come to 


99/6 


“* TRANSRISTA ”’ black nylon strap for 
wearing the Micro-6 like a wrist-watch 7/6 


MALLORY MERCURY CELL ZM312 
(2 required), each 1/I1 ‘ 


Handy pack of 6 cells, 10/6 


nner 


UNIQUE GUARANTEE 


The following unconditional guarantee applies to everything you buy from Sinclair 


Radionics Ltd, :— 


If you are not completely satisfied with your purchase (we are con- 
fident you will be delighted) your full purchase price will be refunded 
instantly and without question. 


@ FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR 


CUSTOMERS 
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SINCLAIR X-10 


INTEGRATED 10 WATT Hl FI 


A radical 


departure 
A 100% 


from BRITISH DESIGN 


conventional 


A special feature of the Sinclair X-10 is 
that the 4 output transistors do not get 
hot even at full output the circuit converts 
almost 100% of the power from battery 
or mains unit into audio power for the 
loudspeaker. 


% Number of transistors—! | 
% Overall size—6in. x 3in. x Zin. 
%* Input Sensitivity—! mV 


3% Total harmonic distortion —less 
than 0.1% 


3% Output power—i0 watts 


3% Frequency response 
5-20,000 c/s -- 0.5dB 


sk Speaker impedance—150Q 

3% Damping factor—Greater than 100 
te Quiescent consumption—/5mA 
% Supply voltage—12 to [5 volts 


£5.19.6 


amplifier design 


The Sinclair X-10 combined 10 watt amplifier and pre-amplifier 
(Pats. applied for) is so advanced in design that it outdates every 
type of amplifier ever made available to constructors, hi-fi enthusiasts, 
experimenters and industrial users. 
Its unique eleven transistor circuit solves once and for all 
problems inherent in conventional transistor amplifier design 
so that users of the Sinclair X-10 system enjoy better reproduc- ° 
tion, true 10 watt output for less current consumption (the 
amplifier will run for about 3 months with ordinary use from 
two 4/- Ever Ready 996 batteries) and great savings in space 
AND COST. Furthermore, the Sinclair X-10 is so designed that 
the purchaser can select the tone control and input matching 
system appropriate to his requirements. A fully descriptive 
manual is supplied with the X-I10 purchased complete or for 
building. This is truly the amplifier of tomorrow—and it can 
be yours today! 

Cost of all parts for 


PW ENSURES GREATLY with "Instruction 
IMPROVED PERFORMANCE 


READY BUILT AND 
The Sinclair X-10 Pulse Width Modulation UI etc ther aioe 
(P.W.M.) the principle of which was described 
by D. R. Burt in Wireless World, Feb. 1963. 
P.VW.M. ensures much better transient re- 
sponse—noticeable the moment you hear it— 
no falling off in the higher audio-frequencies, 
no intermodulation distortion and a response 
curve so flat you could draw it with a ruler! 


If you do not wish to cut the coupon from this page, please mention ‘‘ Wireless World,’’ Oct., 


Eleven transistors, four of which are used in 
a new type of output stage and P.W.M. plus 
many other circuit refinements result in an 
amplifier which is compact, rugged, stable 
and does not require a heat sink—and it costs 
so little. Used in pairs the X-10 brings new 
depths to stereo listening and there are no 
channel matching problems. 


gether with Instruc- 
tion Manual ..;...... 


MAINS POWER 
SUPPLY UNIT 
(A.C. 200-240 V.) 


£6.19.6 
£2.14.0 


when ordering. 


SESS let i cleat arlene eros pre mma mmr areca | 
Telephone 


To SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE 


Please send items detailed below:— £ Ss. d. 
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TOTAL 


j for which | enclose CASH/CHEQUE/MONEY ORDER 


Vom GSS A RE TR OA A SA HE YS ST A 
i3W W—148 FOR FURTHER DETAILS. 
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THE SKYROVER & SKYROVER De Luxe 


THE ‘SKYROVER. 


controls: 


Individual 
Waveband Selector, 


Details— 
Volume 


Control with on/off switch. Tuning Control 


with easy to read Dial Scale. 
plastic cabinet, 


MAY NOW BE BUILT FOR 
All parts sold separately. 


This famous 


struction receiver—still available. 
medium and long waveband coverage. 


4in. speaker, etc. 
MAY BE 


parts available separately. 


size 10x63 x 3tin., 
metal trim and carrying handle. 


£8.19.6 


H.P. Terms: 20/- dep. & 11 months at 16/6. 


THE ‘REALISTIC 7° 


7-transistor home con- 


P. & P. 4/6. 
BUILT FOR £5.1 9.6 Battery 3/9. 
De luxe version with wood cabinet, 
full vision dial only £] extra. All 
Data and 
instructions 2/6, refunded if you purchase parcel. 


In attractive 


with 


Full 


WIRELESS WORLD 


ARE NOW _ AVAILABLE WITH 
LONG WAVE BAND COVERAGE 


A simapie additional circuit provides coverage of the 1100/1950 M. band (including 
1500 M. Light programme). This is in addition to all existing Medium and 
Short Wwavebands. All necessary 

components with construction data. Only 10/ or extra Post Free. 
This conversion is suitable for both models that bave already been constructed. 


GENERAL SPECIFICATION FOR BOTH MODELS 

7-transistor and 2-diode superhet—6 waveband portable receiver, covering the 
full Medium Waveband (180-576 M.) and Short Waveband (32-94 M.) and in 
addition 4 separate switched Band Spread Ranges on 13M, 16M, 19M, and 
25M. Bands—with manual Band Spread Tuning for accurate Station selection. 
L.F. frequency 470 Ke/s. Output 500 M.W. 5in. Ceramic Magnet P.M. Speaker. 
Telescopic and imternal Ferrite Rod Aerial. All Mullard Transistors and 
Diodes. The coil pack and tuning heart is completely factory assembled, 
wired and tested. The remaining assembly can be completed in under three 
hours from our detailed and easy to follow instructions. Operates on four 1.5 v, 
torch batteries (U2 or equivalent). 


THE SKYROVER DE LUXE. Tone Control Circuit is incorporated with separ- 
ate Tone Control in addition to Volume and Tuning Controls and Waveband 
Selector. In sturdy wood cabinet, size 114x6}x3in., covered in washable 
material with plastic trim and carrying handle. Also Car Aerial socket. 


MAY NOW BE BUILT FOR H.P. Terms: 25/- deposit 
All parts sold separately. £1 0.1 9.6 and 11 months at 20/-. 


Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four 
U2 batteries 8/4 extra. Add 5/- P. & P. on each parcel. — 


OUTSTANDING OFFER !! 
625/405 LINE TY CHASSIS 
Made by famous British manufacturer for U.K. use. 
Switchable time base. Brand new and unused 
but store soiled 13 valve plus 2 diode circuit. 
Designed for 110 electrostatic Cathode Ray Tube 
—will take 17in., 19in., 2lin. or 23in. tube. 
Fitted with bands 1/111 turret tuner—complete 
with 12 sets of coils. All controls fitted. Chassis 
size: 18in. high x 15in. wide x 5in. deep. Will 
receive BBC.2 if fitted with u.h.f. tuner. Sound 


T.V. POWER PACK 


Takes a PY32 or 33. Contains: Filament transformer and Smoothing 
Choke, mains dropping resistor, Brimistor, smoothing capacitor 100— 
275 V/w, 350 V surge. Also 16—16 m.f.d. 275 
On metal chassis, size: 


200—16—16 m.f.d., 


V/w and sundry capacitors, resistors, etc. 


6” x 44” x overall height 5}”. 


PRICE 12/ less rec. 


valve 


No circuit available. 
with rec. 
valve 


23/ 


8 WATT MONO AMPLIFIER 


Made by well-known manufacturer. 


1-EZ80 and 1-ECC83 Push-pull output. 


WIRECOMP’S PRICE 


Spec.: 2-EL84, 
Separate 
Bass and Treble controls on panel with extended lead. 
£5.5.0 


P. & P. 
3/6 


output transformer spas for 3 ohm speaker. 
For 200/250 v. A.C./D.C. mains. 

WIRECOMP’S PRICE 17 GNS. 
complete with valves and Bands 1/111 Turret Tuner, 
P. & P. 12/6 extra. 

CAN BE SUPPLIED WITH BRAND NEW 17in. 
C.R.T. AT INCLUSIVE COST OF 19 GNS. 
P. & P. 17/6 extra. 


P.& P. 
3/6. 


Hours of Business: 9 a.m. to 6 p.m.Open all day Saturday. 


13W W—149 FOR FURTHER DETAILS. 
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H.M.V. 45 r.p.m. AUTO RECORD P! AYER 
Takes only 45 r.p.m. 
7in. discs. Plays up to 8 
automatically, Fitted with 
lightweight pick-up and 
crystal cartridge. Mounted 


on sturdy plinth — size 
10 x 10 x bin. For 200/ 3 
250 v. A.C. mains, 
WIRECOMP’S 

PRICE 59/6 


P. & P. 3/6 extra. =: 
250MW TRANSISTOR AMPLIFIER 


Suitable for use with the above changer. 
WIRECOMP’S PRICE 35 a 
Battery 2/6 extra. P. & P. 2/6. 


TAPE LAYFAYETTE BRAND. FULLY G°TD. 


din. Double play, 1,200ft. Mylar base .... 15/= 

din. Long Play, 900ft. Acetate base ...... 10/- 

bin. Standard play, 600ft. P.V.C. base .... 8/6 
fin. Long play, 1,200ft. Mylar base ...... 15/- 

53in. Double play, 1,800ft. Mylar base 22/6 

5%in. Long play, 1,200ft. Acetate base 2, 

52in. Standard play, 850ft. P.V.C. base 

7in. Standard play, 1,200ft. Mylar base.... 

7in. Long play, 1,800ft. Mylar base 

Zin. Double play, 2,400ft. Mylar base 

~Tin. Long play, 1,800ft. Acetate base 

3in. Message tape, 150ft. ......-.......002 

3in. Message tape, 225ft. ....seesserwens 

3in; “ Message tape, 300ft: .... 0. ce en elses 

3in. Triple play, 450it. Mylar base 

4in. Triple play, 900ft. Mylar base 

5in. Triple play, 1,800ft. Mylar base 

5%in. Triple play, 2,400it. Mylar base 


Zin. Triple play, 3, 600ft. Mylar base 
. & P. 1/- extra per reel: 4 reels and over Post ey 


GUITAR PICK-UPS 
CGM 5-crystal high imp. pick-up. Clips to finger- 
board and plays through any radio pick-up socket 
or record player amplifier. Size 14in. x 4in. x dim, 


Comp. with lead. 
15/11 P.& P. 1s 


WIRECOMP’S 
PRICE 

CGM35 Magnetic high-imp. Fully adjustable pick-up 
position carrier. Simply fixed. Separate tone and 
volume control. Heavy chrome finish. Pick-up size 
3zin. x l4in., control size 24in. x 1gin. Comp. with 
long lead and jack plug. 59/6 

WIRECOMP’S PRICE 


P. & P. 1/6. 


WIRECOMP ELECTRONICS 


378 HARROW ROAD, LONDON, W.9. TEL.: CUNNINGHAM 9530 


Opposite Paddington General Hospital. Buses 18b & 36 pass the door. 


WE ARE ENGLAND’S LARGEST IMPORTERS OF 


VARIABLE VOLTAGE TRANSFORMERS 


Input 230 v. A.C. Out-! 
put variable 0-260 v.y 
A.C. at 2.5 a. Fitted ing 
beautifully finished steel) 
case. Complete with) 
volt meter, pilot lamp,! 
fuse, switch, carrying? 
handle, £9/17/6. : 


a ro ee | 


| AMP. OPEN TYPE 


(Type IA.) 
Compact, 
well con- 
structed 
unit de- 
signed for 
building 
be Nt 6 
Panel or 


equipment. 
back mounting, extend- 


ing shaft. Complete 
with engraved voltage 
panel and control knob. 
Input 230 v. A.C. Out- 
put variable 0-260 v. 
Ideally suited for Manu- 
facturers of variable vol- 
tage equipment. Price 
£4/17/6 post paid. 


iNPUT 230 v. A.C. 50/60~ 


INSULATED TERMINALS 


BRAND NEW. Carriage Paid. Buy et available in black, red, 
from the importer, keenest prices in the | white, yellow, blue and 
country. a types (and Sparee) from | to 50 | green. New 15/- per 
amp. available from stock. I doz. Ps & Ps Wa 
We are pleased to announce further addi- ; oe 
tions to our range: 1 
0-260 v. at | amp. .....--- £410 0 4 SPECIAL REVERSING 
0-260 v. at2.5amps. ... £517 6 1 24 VOLT D.C. 
eae Bad ae e ui : : MOTOR 2 AM- 
-260 v. at 5 amps. ...... i PERE 
0-260 v.at 8 amps. ...... £1410 0 4, ERE. 
0-260 v. at 10 amps. ...... £16 10 0 } prenatal A ty 
20 AMPS. 0-260 v. at 12amps. ...,£18 15 0 : swiechesalt (Mesiiehae 
0-260 v. at 20 amps. ... £32 10 O F opening doors, etc. 
0-260 v. at 37.5 amps. ... £65 0 O , pias 32/6. P. & P. 
0-260 v. at 50 amps. ...... £85 0 O 4 : 
=) These instruments are fully shrouded. ; 
Pe www tt rE wee ew ee new ew ew eee ew eM ww ewe ee ; 
(VARIABLE OUTPUT UNIT. 4 SHocn nesistaNces INSULATION 
i 7 amps. A.C./D.C. i TESTERS 
I Input 230 v. A.C. ! (NEW) 
i Output continuously : 
| VARIABLE from 0 to 1 
I 260 v. A.C. OR 0 to i é 
I a v. ES ateymas i Geared drive, new. 1.2 ohm, Tee pee se {RogEeed ae 
t truc- ruction, suitable for be 
ie ie Wibele ees J 14 amp. 27/6; 75 ohm, 2 amp. ppiticll work, constant speed 
* , * § 37/6; 200 ohm, 1.25 amp. 37/6; & clutch. Size L, 8in., W, 4in., H 
complete with safety , » VV, » Ay 
I : ane 1 36 ohm, 6.5 to 2.8 amp., f 6in. Weight 6lb. 500 volt, 500 
I fuse, neon indicator h P £22 
: i i i ' tapered winding, geared drive Me EONS: nse o~ CAUSE 
] and voltmeter. Size 17 x 12 x Jin. Weight 36lb, i Pp , paid. 1,000 volts, 1,000 meg- 
i Price £34/10/-. Carriage 20/-. ; (less knob), 37/6. P. & P. 3/6. | ohms, £28, carriage paid. 


SERVICE TRADING COMPANY 


eee 
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only. For overseas please ask for quotation. 


ULTRA VIOLET BULBS 


Easy to use source of UV for dozens of practical 
and experimental uses. 
12 volt 36 watt AC/DC SBC 6/6. P. & P. I/-. 
12 volt 60 watt AC/DC SBC 8/6. P. & P. I/-. 
Transformer to suit the above, Input 200-240 
A.C. 12 vole 36 watt, 16/6; P. & P. 2/6. Input 
200-240 A.C. 12 volt 60 watt, 22/6. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red, yellow, green and cerise. In oz. tins. 
Ideal for use with the above Ultra Violet Bulbs. 
9/6, plus 1/6 P. & P. 
SIEMENS SEALED HIGH 
SPEED RELAYS 
H96A, 2.2 ohm + 2.2 ohm, new 12/6. 
H96B, 50 ohm + 50 ohm, new 12/6. | 
H96C, 145 ohm + 145 ohm, new, 12/6. ||| Sl 
H96D, 500 ohm + 500 ohm, new 12/6. i 
H96F, 1000+1000 ohm, new 12/6. 
H96E, 1700 ohm + 1700 ohm, ex- 
equip., 16/6. P. & P. I/- on each Relay. 


CARPENTER’S POLARISED RELAY. 
Type 5A57, 65 ohm. coil will operate on less 
than .5 ofavolt. 22/6. P. & P. t/-. 


P.O. RELAYS, Type 3,000 
200 ohm., 6 c/o 6,500 ohm., | c/o | break. 
500 ohm., 6 c/o 16,000 ohm., 2 make 2 break. 
500 ohm., 4 Heavy Duty Make. 
2,000 ohm., 4 make 4 break. 
All at 12/6 each, plus !/- P. & P. each. 


G.z=.C. SEALED RELAY: 
M1069 5000 ohm. 2 c/o. M1084 180 ohm. 4 c/o. 
M1092 670 ohm. 4c/o. M1095 670 ohm. 2 m. 2 b. 
M1100 670 ohm. 2 c/o. Ex new equipment. 


All at 12/6 each plus I/- P. & P. 


7,000 OHM SEALED RELAY. High Speed 
singlec/o Platinumcontacts. Super-sensitive, 
ideal for Transistor circuitry. Will operate 
on | milliamp. 25/-, P. & P. I/-. 


Latest type SIEMENS 

MINIATURE RELAY in 
Transparent Case. 4 clo 
700 ohm coil. 24 V. D.C. 
operation. Size 13 x 2 x Ifineg 
Ex new equipment unused, 
Price 12/6 inclusive postage, 


EVERSHED AND VIGNOLES BRIDGE 
MEGGER. 500 v. Constant Pressure Series 2 
with decade and varley loop facilities, perfect 
condition, £40 including leather case and carriage. 
NSP2 CV2296 STROBOTRON FLASH 
TUBE made by Ferranti, brand new, 1.0. 
base. Price 15/-. P. & P. l/-. 

EVERSHED AND VIGNOLES MEGGER 
CIRCUIT TESTER. (Low reading ohm 
meter.) 2 ranges, 0-3, 0-30 ohms. Complete 
with test leads, battery and leather carrying 
case, £6/6/-. Post paid. 


a 
? 14-DAY CLOCK- 


WORK TIME 
SWITCHES 


USED but guaranteed 
5 amp. type, 35/6. P. & P. 
2/6. 


HIGH SPEED BLOWER UNIT 
200/250 volt A.C. Powerful 2-speed motor, 
11,000 and 13,000 R.P.M. 17/6, plus 2/6 P. & P. 
EX P.O. MAGNETIC COUNTER (old 
type), either 500 ohms for 24 volt operation 
or 3 ohms for 6 volt D.C. operation. 4 figures 
to 9,999. Price, either type 8/6. P. & P. 1/6, 
LATEST HIGH SPEED MAGNETIC 
COUNTERS, 4 figure, 10 impulses per second, 
Type 100D, 4.1 ohm coil, 3-6V. D.C. Operation. 
Type 100A, 500ohm coil, 18-24V. D.C. operation. 
Type J00B, 2,300 ohm coil, 36-48V. D.C. 
operation. Any type 15/-each, plus 1/6 P. & P. 
RESETTABLE HIGH SPEED COUNTER. 
3 figure, 1,500 ohm coil, 40-50 v. D.C. operation. 
Brand new. 50/- each, plus |/6 P. & P. 

DIALS FOR AUTOMATIC TELEPHONES 
used but good condition, 12/6 ea, plus 2/6 P. & P. 


ALL MAIL ORDERS. ALSO CALLERS AT: 
47-49 HIGH STREET, KINGSTON-ON-THAMES. 


Telephone: KINgston 9450. 
Closed Saturdays. 


WIRELESS WORLD 


Postage and 
Carriage shown 
below are inland 


We do not issue a catalogue or list. 


a  T, 
CROMPTON PARKINSON BRAND 

NEW i h.p. MOTORS. 230/250 VOLT 
A.C. 1,400 R.P.M. Fitted with 23 x gin. 
SPINDLE. Price £3/15/-. Carriage 8/6. 
6-VOLT 40 A.H. ACCUMULATORS in 
metal case with leather carrying handle. Brand 
new, 27/6. Carriage 8/-. 

AUTO TRANSFORMERS. Step up, step 
down.  110-200-220-240 v. Fully shrouded. 
New. 300 watt type £2/6/6 each. P. & P. 2/6. 
500 watt type £3/7/6 each. P. & P. 3/9. 1,000 
watt type £4/10/- each. P. & P. 6/6. 
MINIATURE MOVING COIL DIFFER- 
ENTIAL RELAY. Two coils 350 ohms each. 


< Operating current 
= sew) Lh ‘ 

———— minimum 140 micro- 
A “anette amp., nominal 400 


microamp, maximum 
8 milliamp. One 
pole two way, or 
centre stable. Two 
mA. at 50 v. A.C. or 

Individually tested. 


way contact current 100 
D.C. Size Ii x 3 x iin. 
Price 22/6 each, I/-. P. & P, 


230 v. A.C. RELAY, 10,000 ohm coil, 
3 changeover, 5 amp. non inductive load, 
price 18/6, plus 1/6 P. & P. 


230 VOLT A.C. GEARED MOTORS 
Type BI6G 80 r.p.m. .26Ib. inch £1/19/6. 
P. & P. 2/-. 


Type DI6G 5 r.p.m. 1.7Ib. inch £2/9/6. 
P. & P. 2/6. 
Type DI6G 13 r.p.m. 1.45Ib. inch £2/12/6. 


P. & P. 2/6. 


i 


6 
230 Voit AC 50 c/s 5-figure Veeder-root 


Counter (not resettable). New. Boxed. 
19/6, plus 2/6 P. & P. 
MINIATURE 


UNISELECTOR SWITCH 
3 banks of I! positions, plus homing bank, 
40 ohm coil. 24-36 v. operation. Ex equip. 
Individually tested. 22/6, plus 2/6 P. & P. 
20-way STRIP containing standard Post 


Office telephone Jack Sockets, overall size 11 x 
3zin. x gin. New. Price 15/- each. P. & P.1/6. 


LIGHT SENSITIVE SWITCH 


Kit and parts including ORP.!2 Cadmium Sul- 
phide Photocell, Relay, Transistor and Cir- 
cuit. Now supplied with new Siemens High 
Speed Relay for 6 or 12 volt operation. 
Price 25/-, plus 2/6 P. & P. ‘ 
ORP.1I2 and Circuit 10/6, post paid. 


SEMI-AUTOMATIC ‘BUG’ SUPER 
SPEED MORSE KEY, 7 adjustments, precision 
tooled, speed = 

adjustable, 10 4 
W.p.m. to. as 
highas desired. 
Weight 24 Ib. 
Price £4/12/6, 
post paid. 


KEYING LEVER. Especially designed for use 
with all types of electronic keyers. Fully 
adjustable micro-switch action, no contact 
bounce, precision made, finely polished parts, 
screw down base. Price £4/4/-, post paid. 

TRANSISTORISED FULLY AUTO- 
MATIC ELECTRONIC KEYER. 230V. 
A.C. or Battery operated. Incorporates built- 


in monitor Oscillator, Speaker, and Keyin, > 
Lever. Adjustable Sone 
speeds. Keying either < = 

= 


auto., semi-auto. or 

hold. 4 diodes, 7 

transistors, Price 

pte lOl Plus 4/6 P. 
P 


80 AMP FOSTER CONSTANT VOLTAGE 
TRANSFORMER. Automatic or hand 
operated. Input 250 v. + 5—15%. Output 
adjustable 200/250 v. Limited number of these 
units available requiring slight attention to 
bring up to new condition. Price £65 each, 
ex-warehouse. 
SOLENOID. 


= == 


Overall length 3in., stroke 
gin. to gin. Maximum push 8 oz. 12-24V, 
D.C. operation. D.C. resistance 35 ohm. 
Price 8/6. P. & P. 1/6. 


PERSONAL CALLERS ONLY: 
STREET, LONDON, W.C.2. 
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1stgrade TRANSISTORS srand new 
(OL O72: wn Lae §8/—- C203) cee 14/- 
OCc4! 7/- Get 104 ...... 6/- 
OC45* 5/- Get 105 .° 10/- 
OCT letisieecte 5/- Get 573* ...... 12/6 
OG/2* Ae 7/- 2GH OR ee: 17/6 
OG73 i eisccace 6/- 2N458 eas 20/- 
OCTS EN ae 7/- ZSOL So teeccsrcss 30/- 
OCTE ee seitvce 6/- SB345 (scr coees 7/6 
OCRIS et 8/- tae Seeercoas 146 
+ é 
Cert eas Mee ee tae 
naet ey AFIIS 10/6 

OCHOn iti. 19/- AFII6 40/- 
OCI7 aes 10/6 AFII7 ... 9/6 
OGIO Bris ..ce 21/- BCZI1 10/- 

*Available in Matched Pairs. 
DIODES 
QA ivcxes 3/- SS eer 4/- 
SX781 ie 4/- ZSTOB ee sous 3/- 
ZENERS 5% 


All £ watt 5% at 10/- each, 4.3 v., 4.7 v., 5.1 v., 
5.6 v., 6.2 y., 6.8 v., 7.5 v., 8.2 v., 9.1 v., 10 v., 
12 v., IS v., 16 v., 22 v. 

HEAVY DUTY L.T. TRANSFORMER 
Very conservatively rated for continuous duty. 
Input 110-260 volts, multi tapped, 50 cycles, 
single phase. Output 28,29,30,31 volts at 21 
amp. Price £6/15/-. Carr. 10/-. 

L.T. TRANSFORMER 
Type I. Pri. 200-240 sec. tapped 30, 32, 34, 

36 volt at 5 amp., 57/6. P. & P. 4/-. 

Type 2. Pri. 240 sec. tapped 30, 40 and 50 volt 

at 5amp., £4/15/-. P. & P. 4/-. 

Type 3. Pri. 200-240 sec. tapped 10, 17 and [8 

volt at 10 amp., 57/6. P. & P. 4/-. 

Type 4. Pri. 240 sec. tapped 6 and 12 volt at 

20 amp., 72/6. P. & P. 5/-. 

A.C. AMMETERS 
0-1, 0-5, 0-10, 0-15, 0-20 amp. F.R. 2tin. dia. 

All at 21/- each 

A.C. VOLTMETERS 
OatS VirA CME atinusbeLcn wisssechesees snes 12/6 
0-200V. A.C. Rect. M-Coil 34in. Type W23 45/- 
D0-300V 2A-COIM Osi Ber ee ca 6 
0-300V. A.C. Rect. M-Coil 24in,  ......... 
0-300V. A.C. Rect. M-Coil 34in. Type W23 55/- 

D.C. AMMETERS 
0-15 amp. D.C M-Coil 2” Rid. .........sceene 


O=5 amp. DICOMiA- 22 Rndisccsspsseencots 11/6 
0-500 Microamp sub-min. 14” dia.’ Scaled 
O=}smilliath py ssiressetves uneeeks cusubes canes 21/- 


Postage extra. 

W.W. RHEOSTAT. 22 ohm |.5 amp., com- 
plete with knob, 8/6 plus 1/6 P. & P. 
OIL-FILLED CONDENSER. 240 mfd. 
for 230 V.A.C. or 600 volt D.C. Overall size 
I4in. x Yin. x S4in. plus feet. Weight 46 Ib, 
Brand new. Guaranteed perfect. Manufac- 
turer’s packing. Price £7/19/-. Carriage 10/-. 
VAN DE GRAAFF ELECTRO-STATIC 
GENERATOR, fitted ~~ with 
motor drive for 230 v. A.C. 
giving a potential of approx. 
50,000 volts. Supplied absolutely 
complete, including accessories 
for carrying out a number of 
interesting experiments, and 
full instructions. This in- 
strument is completely safe, 
_ and ideally suited for School 
demonstrations. Price £6/6}/~ 
plus4/-P.&P. Leaflet on request. 
4 DIAL DECADE RESISTANCE BOX 
Range 0-11,110 
: ohm. XI Wire 
Wound, Max. 
current 300 
mA. X10 Wire 
Wound, Max. 
current 150 
mA 
X100, X1,000. High Stability Resistors, rated 
I watt. Accuracy + —I%,. 
Switches, make before break type, fitted with 
low resistance silver plated contacts, polished 
wood case, new, price £10/10/-, plus 6/6 P. & P. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY ‘‘ 37/6” 
The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you to 
‘freeze ’’ motion and examine moving parts as 
if stationary. We supply a simple circuit dia- 
gram and all electrical parts, including the 
NSP2 Strobe tube which wil! enable you to 
easily and quickly construct a unit for infinite 
variety of speeds, from | flash inseveral seconds 
to several thousands per minute. New, modi- 
fied circuits bring price down to 37/6, plus 
3/- P. & P. 


9 LITTLE NEWPORT 
Tel.: GER 0576. 


(OFF LEICESTER SQUARE) 
Open till | p.m. Thursday and all day Saturday. 
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MAJOR 
£15.18.9 


TRIPLETONE HI-FI 


12 watts 15 to 20,000 c.p.s. 5 valves A.C. mains 
isolated. |2in. x 52in. x 6in. high. Built-in pre- 
amp. and mixer. Two inputs and volume controls. 
Sensitivity mic. 10 mV.; Gram 250 mV. 3 tone 
controls, Bass, Treble and Middle. Auxiliary 
power supply. 250 v. D.C. 6.3 v. A.C. 

Cabinet with handle, 30/- extra. 


New R.CS. VALVES 90-day 


guarantee. 
IR5 6/- | 6N7M 5/- | EBC81 5/- , PCFS2 -8§/- 
IS5 6/- | 6Q7G  6/- | EBF80 5/- | PCL82 10/- 
IT4 3/- | 6SN7 - 5/- | ECH42 9/- | PCL84 5/- 
9x2 Q/-| 6V6G 5/- | ECH81 9/- | PCL86 10/- 
$84 J-| 6X4 5/- | ECL80 9/- | prsi 
3V4 ss -P/- | 6X5 ~—- G/- | ECL82 10/- | PLs3 
3Q5 ™/. | 12AT7? 6/- | ECL86 10/- | Pygo 
5U4  6/- | 12AU? 6/- | EF86 10/- | Pysi 
BY8  6/- | 12AX? 7/- | EF89 8/- | pygg 
5Z4 g/- | 12K7 _5/- | EFI88 7/- | spgi gj 
6AM6 4/- | 12K8 14/- | EF184 7/- | Yoo 
6AT6 6/- | 12Q7 5/- | EL84 7/- | Gay a- 
6BA6 7/- | 85L6 9/- | EY51 9/- | pacer 8/- 
6BEG 5/- | 3524 5/- | EY86 9/- | pEreg 5/- 
6H6 3s 3/= | 954 2/- | EZ40 bj | Poesy 5/- 
635 5/- | DAF96 8/- | EZ80 7/- 9/- 
636 5/- | DF96 8/- | Ez8l_ 7/- | UCL82 10/- 
6I7G = G/- | DK96_ = 8/- | HVR2A 5/- | UCL83 12/- 
6KeGT 5/-| DL9S 8/- | MU14 7/- | UF89 5/- 
6K7G 5/- | EABC80 5/- | Pca? 7/- | UL41 —9/- 
6K8G 5/- | EB91 4/-| PCc84 g/- | UY4l 5j/- 
6L6G 8/- | EBC41 8/- | PCF80 5/- | UY85 7/- 
petal HS SS ia pet See Se ee 
NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR | TUBULAR | CAN TYPES 
1/350 v. .. 2/-|50/350 v. .. 5/6 8/600 v. ........ g/- 
2/350 v. .. 2/3|100/25 v. .. Q/- 16/600 v. ...... 19/- 
4/350 v. .. 2/3 250/25 v. .. 2/6 16/450 v..-...-.. 5/- 
8/450 v. .. 2/3/500/12 v. -. 3/-|16+16/500 v. .... 7/6 
16/450 v. 3/-|1,000/12 v. 3/-|50/450 v. .....--- 6/6 
32/450 v. 3/9 5,000/6 v. .. 5/-|32+32/350 v, .... B/- 
25/25 v. 1/9|8+8/450 v. 8/6|32+32/450 v..... 6/- 
25/50 v. /-|8+16/450 v. 3/9|50+50/350 v. .. %/- 
50/25 v. 2/-|16+16/450 v. 4/3|64+120/350 v. .-11/6 


50/50 v. 2/-|82+82/850 v. 4/6\100+ 200/275 v.. -12/6 
TINNED COPPER WIRE 16 to 22 s.w.g., + lb. 3/-. 

ENAMEL WIRE tib. 16 to 22 s.w.g., 2/9, 24 to 30s.w.g. 3/6. 
82 to 40 s.w.g., 4/6. D.C.C. 28, 34, 36 s.w.g., 3/6 2 02. 


CRYSTAL MIKE INSERTS. High rt 


Miniature size, Itin. dia. x Zin....... | 
ACOS MIKE INSERT [ x 3in.......... 8/6 
ACOS STICK MIKE 39-1 ............... 35/- 
T.S.L. DE LUXE STICK MIKE...... 25/- 


TELEPHONE CONTACT MIKE... 10/6 
GUITAR CONTACT MIKE 15/6 
Moving Coil Mike 90/-, Floor Stand 57/— 
TANNOY CARBON MIKE 7/6 


ee EES 
VALVE HOLDERS. EA50 6d. B12A, CRT, 1/3. Eng. and 
Amer. 4, 5, 6 and 7-pin 1/-. Printed circuit BSA. B7G, 
Int. Oct. 1/-. MORSE KEY 4/6; BUZZER 4/6. 
MOULDED Int. Oct. or Mazda Oct. 6d.; B7G, B8A, B8G, 
B9A 9d. B7G with can 1/6. B9A with can 1/9. Ceramic 
EF50, B7G, BOA, Int. Oct. 1/-. B7G, BOA cans, 1/- each. 
Valve base plugs B7G, B9A, Int. Oct. 2/3. 
MARTIN TAPE PRE-AMPLIFIERS 
(PLAY-BACK THROUGH YOUR OWN AMPLIFIER) } 
FOR 2 TRACK COLLARO DECKS 8 GNS. 


MARTIN COMPLETE RECORDING | 
AND PLAYBACK AMPLIFIERS 
FOR 2 TRACK COLLARO £11/11/-. 


TAPE DECKS Collaro 2-Track £10/15/-. 
B.S.R. 2-Track £7/5/-. 


HEADPHONES, 2,000 ohms 12/-. 4,000 ohms 15/- pairi 
HEADPHONES, moving coil 100 ohms 10/- pair. 
SWITCH Cleaner Fluid, squirt spout, 4/6 tin. 


ee EE ng 
C.R.T. BOOSTER TRANSFORMERS 
For T.V. Tubes having heater Cathode short circuit 
and for T.V. Tubes with low emission, full instruc- 
tions. Mains input. 

LOW LEAKAGE WINDINGS WITH OPTIONAL 
0%, 25% or 50% BOOST ON SECONDARY. 
2V.OR4V. 0R 6.3 V. OR 10.3 V. OR 13.3 V. 10/6 
(State Tube voltage required) ea. 
SPEAKER-FRET. Gold, Green or Maroon Cloth 17 x 25in. 
5/-; 25x 35in. 10/-. Tygan various colours, 52in, wide from 
10/- ft.; 26in. wide from 5/- ft. Samples 1/-. 


EXPANDED METAL, Gold, 12 x 12in., 6/-. 
TYGAN 12 x 12in. 2/-. 


MINIATURE PANEL METERS 
Size |2in. sq. Precision jewelled bearings, 
2% accuracy, silvered dials, fine pointers, 
0-1 mA. 27/6; 0-5 mA. 27/6; 0-300 V. 27/6; 
0-50uva 39/6; 0-500ua 32/6. ‘* S”’ meter 35/-. 


MOVING COIL MULTIMETER TK20A. 0-1000 v. A.C./D.C. 
ohms .0-100lk, etc., 49/6. 0-150 mA Pocket size 2in. scale. 


WIRELEsS WoRLD 


MAINS TRANSFORMERS 
200/250 AC Post 2/- each 


STANDARD 250-0-250, 80 mA. 6.3 v. 3.5 a., tapped 
4v. 4a. Rectifier 6.3 v. 1a. tapped 5 v. or 4v.2a. 22/6 
Ditto 850-0-850 2... co tee cece ne een 9/6 
MINIATURE 200 v. 20 mA., 6.3 v. 1 a. 


SMALL, 250-0-250 v. 45 mA., 6.3 v. 2 a. 
STANDARD 250-0-250 65 mA., 6.3 v. 3.5 a. 
HEATER TRANS. 6.3 v. 13 a..-.--.-.--+-+> 
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 6.3 v. 13 amp. 
HEATER TRANS. 6.3 v. 4 a...--...-.--0+--- 10, 
GENERAL PURPOSE LOW VOLTAGE. Outputs 
38, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2a. 22/6 
AUTO TRANS. 150 w., 0, 115 v. 200, 230, 250 v. 22/6 
AUTO TRANS. 500 w. 0, 115, 200, 280, 250 v. 82/6 
MULLARD “510°? MAINS TRANS. TO SPEC. 33/6 
300-0-300 120 ma., 6.3 v. CT 4a., 0, 5, 6.3 v. 2a. 

0.P. TRANSFORMERS. Heavy duty 50 mA., 5/6. Small, 
pentode, 4/6. Miniature 3V4, etc., 5/9. Multi-ratio 7/6, 
Multi-ratio heavy duty push-pull 7 to 10 w., 18/6. 
Goodmans heavy duty 10/20 w. 6K push-pull, 30/-. 

Estone ultra-linear OT/ML 10 w., Spec. for ‘* 510°? 45/-. 
10 w. matching transtormer, 3, 7, 15 ohms, 12/6. 
INTERVALVE TRANSFORMERS. 3:1, 5:1, 9/= each. 


L.F. CHOKES 15/10 H., 60/65 mA., 5/-; 10 H., 85 mA., 
10/6; 10 H., 120 mA., 12/6; 10 H. 150 mA. 14/-. : 


465-470 Kc/s SIGNAL GENERATOR 


Price 10/6. R.F. and Audio Output Ready made. 
POCKET SIZE 2hin. x 44in. x lin. Only one resistor to 
change. Instructions supplied. Battery 8/6. Details free. 


FULL WAVE BRIDGE CHARGER RECTIFIERS, 2, 6, 
or 12 V. 1}.a., 8/9; 2a. 11/3; 4a. 17/6; 6 &. 22/6. 
CHARGER TRANSFORMERS. Tapped input 200/250 v., 
for charging at 2, 6 or 12 v., 13 a., 15/6; 2 a., 17/6; 4 a. 
22/6. Free charger circuit. Ammeter 0-5 a., 10/6. 


BOOKS (List S.A.E.) 


“W.W.’? Radio Valve Data 

High Fidelity Speaker Enclosures... 
Valves Transistors, CRT Equivalents 
At a Glance Valves, CRT Equivalents 
TV Fault Finding 

Mullard Audio Amplifier Manual... 
Radio Valve Guide, Books, I, 2, 3, or 4 ea.5/- 
Practical Radio Inside Out......... V6 
u 


International Radio Stations List... 
Boys’ Book of Crystal Sets 
Stroboscopic Disc 33, 45, 78 r.p.m.... 
How to Receive Foreign T.V. 


CRYSTAL DIODES. G.E.C. 2/-; GEX84, 3/-; OA81, 3/-. 
CRYSTAL COILS HAX, 3/6; HAXL 3/6; DRR2 4/6. 
CRYSTAL SET BOOKLET 1/-. CRYSTAL SET KIT 12/6. 


BRIMISTORS CZ1 3/6; CZ2 2/6; CZ3 1/6; CZ11 4/-. 


MAINS POWER PACKS. Ready built 
with Mains Transformers, Rectifiers and 
Condensers etc., providing H.T. and L.T. 
200 v.20 mA. D.C. 4 wave 6.3 v. | a. A.C. 25/6 
220 v. 50 mA. D.C. 4 wave 6.3 v. 2a. A.C. 35/6 
250 v. 80 mA. D.C. Full wave 6.3 v.4 a. A.C. 45/6 


TRANSISTOR TYPES. 9 v. Same size as 


battery PP3 19/6. PP9 45/- (also replaces PPI, 
PP4, PP7). As illustrated below. 


9 volts 
45’. 
MAINS 
POWER 
YOUR 
TRANSISTOR 


ADASTRA 3-3 Hi-Fi AMPLIFIER 
READY BUILT, WIRED AND TESTED 
A.C. 200-250 V. Valves ECL86 and EZ80. 
3 ohms 3 watts. Controls: bass boost, treble 
and volume. Separate engraved front-panel. 
Quality mains transformer. Chassis size 
6in. x 5in. x 3in. Price £4/19/6. Details S.A.E. 
‘* Performs agreeably well.’? (The GRAMOPHONE). 


Our written guarantee with every purchase. 


OcrToBER, 1964. 


BAKERS 
ANMWsT’ 

; ‘RADIO @aazas 
“DUPLEX” ENCLOSURE 20 gns. 


Incorporating a special 12in. Unit 
and Horn Tweeter. (Cabinet only £8/15) 
Performance 25 to 20,000 c.p.s. sub- 
stantially flat from 38 to 16,000 c.p.s. 
Peak input 30 watts. Size 24x 14x 
12in. Sapele or Walnut finish. 

8in. Junior special 8w. 40/20 kc/s. 15Q 5 gns. 
I12in. Scalwart I5w. 45/13 kc/s.3 or 15Q 5 gns. 
12in. Stereo, foam suspension, I5 ohms. 7 gns. 
12in. Standard H.D. 20w. 40-14,500 c.p.s. 7 gns- 
12in. De Luxe foam. 15 w. 25-17,000. c.p.s. 
15,000 Lines, Bass Res. 32-38 
12in. Bass 25 w. 25-15,000 c.p.s....... 
12in. Super Twelve, 20 c.p.s. to 25 kc/s 16 gns. 
15in. Auditorium 35 w. Mk. Il Bass Res. 36-42 
17,000 lines, ideal for guitars, etc.... 18 gns. 


LOUDSPEAKERS. PM 3 OHM FAMOUS MAKES. 

2tin., 8in., 4in., 5in., 6in. x 4in., 15/6 each 8in. 17/63 
6tin., 16/6; 10in. 30/-; 12in. 30/-; 15 ohms 35/-). 

10in. x 6in., 22/6; 8in. x 5in., 9in. x Gin., 21/-. 
E.MLI. Double Cone 18 x 8in., 10 w., (Ceramic) 45/-. 
Horn Tweeter 104 dB. 2 Ke/s. to 16 Ke/s. 29/6. Crossover 
3000 c.p.s. 30/-; 10in. HF1012, 87/6; Sin. HF812 72/6. 
TWIN GANG CONDENSERS “0-0 ’’ Transistor 208 pF and 
176 pF. with trimmers and screen 10/6 each; 365 pF. 
miniature 1g x ldin. x lin. 10/-; 500 pF standard with 
trimmers, 9/-; midget, 7/6; midget with trimmers, 9/-; 
500 pF slow motion drive, standard, 9/-. Small 3-gang 
500 pF., 17/6. Single ‘‘ 0” 365 pF, 7/6. 

SHORT WAVE. Single 10 pF., 25 pF., 50 pF., 75 pF., 100 pF. 
160 pF., 5/6 each. Can be ganged together. Couplers 9d. each, 
VERNIER DIALS. Ratio 8:1 lhin. 12/6, 2in. 14/-, 3in. 16/= 
TUNING AND REACTION CONDENSERS. 100 pF., 300 pF., 
500 pF. 3/6 each, solid dielectric. 

CONDENSERS. 0.001 mfd., 7kV. T.C.C. 5/6; ditto 20 kV. 
9/6; 0.1 mid. 7 kV., 9/6; 100 pF to 500 pF. Micas, 6d. 
Tubular 500 v. 0.001 to 0.05 9d.; 0.1 1/-; 0.25 1/6; 0.1/350 v. 
Qd.; 05/350 v., 1/9; 0.01/2,000 v. 1/9; 0.1/2,000 v. 3/6. 
CERAMIC CONDENSERS. 500 v. 1 pF. to 0.1 mfd.,' 9d. High 
voltage pulse ceramics 100 pF., ete., 12 kV., 2/6. 

SILVER MICA, 10% 5 to 500pF., 9d.; 600 to 3,000 pF. 1/-5 
close tolerance (plus or minus 1 pF.), 2.2 to 47 pF., 1/-3 
ditto 1% 50° to $15 pF. 1/-; 1,000 to 5,000 pF., 1/9. 


TRANSISTOR 4 CHANNEL MIXER 
with 4 separate input-output controls, 59/6. 
WAVE-CHANGE SWITCHES : 

2 p. 2-way, or 2 p. 6-way, long spindle....... Arson 


3/6 
3 p. 4-way, or 1 p. 12-way, long spindle......-.-.... 3/6 
4 p. 2-way, or 4 p. 8-way, long spindle...... 3/6 
8 p. 4-way, 2 wafer, long spindle............+.+..- 6/6 


Wavechange ‘‘ MAKITS ” Wafers available; 1 p. 12-way, 
2 p. 6-way, 3 p. 4-way, 4 p. 8-way, 6 p. 2-way. Prices 
include click spindles, adjustable stops, 1 wafer, 8/6; 2 
wafer, 12/6; 3 wafer, 16/-. Extra wafers up to 12, 3/6 each. 
TOGGLE SWITCHES. s.p., -2/-; d.p. 3/6; d.p.dt., 4/-. 
Rotary Toggles, s.p., 3/6; d.p. 4/6. Min. Slide d.p. 3/6. 
JACKS. English open-circuit 2/6, closed-circuit 4/6. 
Grundig type 3-pin 1/3; Grundig Lead Type 3/6. Phono 
Plugs 1/-. Socket 6d. Banana Plugs 1/-. Sockets 1/-. 
JACK PLUGS ENGLISH Screened 3/-. Grundig 3-pin 3/6. 
BULGIN NON-REVERSIBLE PLUGS and SOCKETS, 
P74 2-pin 4/3; P73 3-pin 4/6; P194 6-pin 6/6. 

P360 8-pin 4/-; Mains selector panel with plug 1/-. 


RETURN OF POST MAIL ORDER SERVICE 


RADIO COMPONENT 


S.R, Stn. Selhurst. 


Buses 133 and 68 pass door. 


OcTOBER, 1964 WIRELESS WORLD 101 


FOR — IMMEDIATE — DESPATCH — PHONE — US — TODAY 


2 en ber mey et ey arene enpreateltdeds | te 


Size 6; x 5 x 4in. - 200-250 AC double wound 
mains transformer. Volum and tone con- 
trols. Sensitivity 200 my. Response 25 to FROM 
20,000 cps. Price 49/6 each. Complete 

£9.19.6 
H.F. CHOKES, all wave, 2/6. Osmor QCl, 6/9. 
T.R.F. COILS A/HF, '7/- pair, 
DUST CORES jin., 4d. Purple Cores lin. 6d, AND 
ALADDIN FORMERS and cores, iin. 8d., 3in., 104., 


with valves, etc. Brand new. 
2 units matched for stereo etc., 89/6, 

0.3in. FORMERS 5937 or 8 and cans TV1 or 2, jin. sq. 

X2}in. or jin. sq. x liin., 2/- with cores, 


Three Wavebands Five Valves 
8.W. 16 m.-50 m. Latest Mullard etc. 
M.W. 200 m.-500 mm. ECHS1, EF89, EBC81, 
L.W. 800 m.-2,000 m. EL84, EZ80 
12-month guarantee. A.C. 200-250 v, 4-way switch. 
Short-Medium-Long-Gram. Ferrite Aerial. _A.V.C. and 
Negative Feedback. 5 watts 3 ohm. Chassis 134in, x 
vin. high x 5in. deep. Glass dial size 18in. x 4in. 


resins Selgbligi reg! bteein pee Pi ct ; ane 

| riveted corners, lattive fixing holes, 2tin. sides, 7 x 4in., 

4/6; 9x7in., 5/9; i1x7in. 6/9; 13x9in., 8/6; POUNDS 
14 x1lin. 10/6; 15 x1 A.» 12/6. Ree: 6 
rs ad Liars orp ee Bop 10: Sat ee Skee 4 Speed Autochange or Single Player units with Brand 

. I Q/-; 6x 4in, Ve. i 4 : New 2-tone Cabinets 17x15~8iin. Strong handle, 

horizontal wording. Two Pilot Lamps. Four Knobs. 2 ze J gilt finish, clips and hinges, As used by Famous Make 

Aligned and calibrated. Chassis isolated from mains. SLOW MOTION DRIVES, Epicyclic ratio 6-1, 4/3. 36:1, 10/6» for 20 gns. models. Cut-out motor board 14x 13in. 


BRAND NEW £9 15 6 SOLON IRON 25 w. 200 v. or 230 v., 24/-. 65 w. 29/¢ Front baffle with 7x4in. high flux loudspeaker and 
ialigg test Carr. 4/6. mini iron. 200 . 3 watt 2 valve UY85, UCL82 2-stage amplifier ready 
Matched Speakers Sin. 17/6; l0in. 25/-; 12in. 30/-. A.N,T.E.X. PRECISION sub-miniature iron. or 240 v. 


; built on metal chassis 12x3x2hin. Quality output 
32/6. Stands for A.N.T.E.X. irons 12/6 extra. transformer, low hum level circuit. Volume and Tone 


controls, 3 core safety mains lead. Ali items fit to- 


Volume Controls 80 peta Coax 4 TRANSISTOR AMPLIF IER 47/ 6 gether perfectly. Special instructions enable assembly 


Long spindles. Midget i ai Size 4x 12 x Zin. in 30 minutes, only 5 wires to join, 12 months’ written 
5K ohms to 2 Meg. Ge Venta en erode Powerful ready built push-pull. Output 3 and 8 ohm, guarantee. Available separately or package deals 
L/S 8/-. D.P. 4/6. : : ; | Ideal for use with record players, intercoms., or as below: 
Low loss 5dB 1008 rt cade g 

z OW HE OBN per ‘. |] “BABY ALARM” with instructions and circuit, AUTOCHANGE KITS Complete—as above. 
Stereo L/S 10/6. D.P. 14/6. | at 500 mo/s. 9 y. Batt. 2/6. 24” Speaker 15/6 B.S.R. Monarch .......... £11/10/- P.P. 5/- 
Linear or Log Tracks. Ideal 625 lines 1/6 yd. i ‘ ite 2 Garrard Autoslim .......... £12/18/- PP. 5/- 
CAR AERIAL 15/3. PLUGS 1/6. Ditto sockets 1/3. re oie oop ae wt ae see AE: Poin KITS Shp ae are oes 

-. B: L, U0, . | 0.8A 1,000.chms, 6/- ‘ . ohms, 6/- ~Mi. Junior ...+.... ee. £9/19/6 Pe - 
COAMAL LOG It, TRIFLENERS Bendy tt i ioie. 941900 onme G- 088150 ona 6 ame PO corearan EE. 2 8 
COAX. OUTLET BOXES. SURFACE OR FLUSH 4/-. Line Cord 100 ohms ft 0.2 amp. 3-way 1/- ft. OR SEPARATELY 
BALANCED TWIN FEEDERS 6d. yd., 80 or 300 ohms, 


Cabinet with board 14 x 13in. £3/9/6 P.P. 3/6 


TWIN SCREENED FEEDER 1/- 80 ohms, BARGAIN SINGLE PLAYER KIT 200/250v. A.C, cut out to your choice free of charge. 


EXTENSION SPKR. CONTROL, 10 ohms 3/-; 25 ohms 6/6. - Amplifier with 7 x 4in. k / .P. 3/6 

TELESCOPIC CHROME AERIALS. 12in. extends to (Jess cabinet) RUSGCRRNGHEA Mies ae 

33in. 8/6 each. T.V. AERIAL B.B.C. and LT.V. 15/-. . c post 5/- B.S.R. UA12-UA14 Mono £5/19/6 BP. 3/6 

RESISTORS. Preferred values, 10 ohms to 10 meg. B.S.R. UA15 Slimline Mono.. $6/17/6 PP. 3/6 

2 W., + w., 1 w. 4d.; 14 w., 8d.; 2 w., 1/-. WITH 2-STAGE AMPLIFIER 3-WATT Garrard Autoslim Mono ‘.. ‘ £6/17/6 pp 3/8 
HIGH STABHLITY. + W. i% 2/-. Taso iar 10 HIGH-FLUX 5in. SPEAKER, SINGLE PLAYERS. | 

eee ee me 4-SPEED E.M.I. TURNTABLE Garrard SRP 10 auto stop/start  £5/5/- P.P. 3/6 

10 watt WIRE-WOUND RESISTORS 1/6 | CRYSTAL PICK-UP FOR L.P. & 78 E.M.I. auto stop/start ‘...... £5/5/- P.P. 3/6 

15 watt 10 ohms 10,000 ohms 3). Cut out Mounting Board 123 x 9Zin. E.M.I. Junior ...........- £3/7/6 P.P. 3/6 

12.5 K to 25K. 10 w. 3/- eon ae Portable rim 65-. 

P ; ARDENTE TRANSISTOR TRANSFORMERS ilips? ereo/mono.. £12/5/- P.P. b/- 

LF. TRANSFORMERS 7/6 pair : D8035, 7.3 pa Pull to 8 ohms for OC72...... 11/- Garrard 4HF Mono xtal .... £15/15/- P.P. 5/- 

465 ke/s. Slug Tuning Miniature Can. 2x1x1in. D3084, 1.75 : 1 CT. Push Pull Driver for OC72 11/- Garrard AT6 Mono xtal_....  £10/10/- P.P. 5/- 
High Q and good band width. Data sheet supplied. D3058, 11.5:1 Output to 3 ohms for OC73, etc - 11/- Garrard units £1 extra with Stereo/mono xtals, 

| D239, 4.5:1 Driver, din. x Jin. x tin. ..... yp 1S 8 gmeegssrsas arammmremicrrrarn Ba diamond Lnl< 

WIRE-WOUND Pots. 3 ) WIRE-WOUND 4-WATT | D240, 8.5:1 Driver jin.xJin.xJin. .............. 11/6 || Rei G Mtals GHA Rice Klas occion ee 

WATT. Pre-set Min. T.V. | STANDARD SIZE PoTs, | ARDENTE TRANSISTOR VOLUME CONTROLS fae Dest Bus Record Clesbarsipatac nee Eee 


Type. All values 10 ohms | LONG SPINDLE VALUES | V01545, 5K with switch, 5/3. eer 
to 25K, 3/- ea., 30K, 4/-; 50 OHMS to 50K, 6/6; | DEAF AID EARPIECE Xtal or magnetic, 7/6. 


: FAMOUS MAKERS SURPLUS 
Carbon 3CK to 3 meg., 3/-. | 100K, 7/6. ee ANSFORMERS. a os 2.6 mm. or 3.5 mm. BARGAIN XTAL PICK-UP ARM 


PLASTIC RECORDING TAPE ~* 
Double Play Vin. reel, 2,400ft. 42/- “Spare Spools 
3in. .. 


Complete with ACOS LP-78 Turnover xtal and two 
Sapphire Stylii 20/-. 


NEW MULLARD TRANSISTORS 
OC71 6/-, OC72 7/6, OC81D 7/6, OC81 7/6, AF115 


Bulgin Test Prods 2/9 ea. Neosid Trimming tools 1/9. 5in, reel, 1,200. 25/- 1/6 81 9) 
< 3 10/6, AF114 11/-, O0C44 8/-, O0C45 8/-, OC171 9/-, 

NEON MAINS TESTER-SCREWDRIVER, 5/-. : 4in, ..  Q/- 0C170 8/6, AFI17 9/6. Transistor Holders 1/3. 

SOLDER MULTICORE 44. yd. SAVBIT DISPENSER 2/6. || Long Play in. reel, 1,800f. 22/6 | 5in. |:  5)- Sub Ministure Condenvers. 6.1 mid: $000 od, 9,4 


TRIMMERS. Compression ceramic 30, 50, 70 pF, 94; 
100 pF, 150 pF, 1/3; 250 pF, 1/6; 600 pF, 750 pF, 1/9; 
Phillips 0 to 10 pF, 3 to 30 pF, 1/- each. T.V. etc. 1000 pF, 
with knob, 2/-; RADIO SCREWDRIVER, 5bin., 6d. 


5iin, reel, 1,200ft. 17/6 5iin.’.. Q/- 
Sin. reel, 900ft. 15/- Tin. 


+. 2/6 
Leader Tape 
Standard in. reel, 1,200ft. 17/6 4/6 
5in. reel, 600ft. 11/6 | Splicer Tape3/- 
** EASYSPLICE ”’ Tape Splicer 5/-. Stop foil 7/3. 


5, 8, 16, 25, 30, 50, 100 mFd., 15 volt 2/6 each. 


HIGH GAIN TV. PRE-AMPLIFIER BAND 1 B.B.0. 

Tunable channels 1 to 5. Gain 18 dB. ECC84 valve. 

Kit price 29/6 or 49/6 with power pack. Details 

6d. (PCC84 valves if preferred for 0.8a heater chains), 
BAND III LT.A.—same prices. 

Tunable channels 7 to 13. Gain 17 dB. 

Coils and circuit only, 9/6. Chassis-4/9, Band I or III, 


*©6§1-1 ”’ TRANSISTOR RADIO 


First-class components to make a 6-transistor 2-wave- 
band superhet chassis. Ideal for portable or table 
radio, All parts including BVA transistors, ferrite 


P.V.C. CONN. WIRE, single or stranded, 2d. yd. aerial, printed circuit. 8}%x2%in., but EXCLUDING 

: : ; SLEEVING 1 or 2 mm., 24.; 4 mm. 3d.; 6 mm., 5d. yd. ke binet, 85 ohms output. Simple instruc- 

ROPITERS ae Bee are “ee tas et eine, rem, | Bib Cutters 3/6. Insulated Side Cutiers, 8/6. Giigine wikton marrer 
14A100, 140116 10/. cach; K&S) 600 vos mee) ee” | Panel mounting fuse-holders 2/-. Fuses 60 mA. to5.s., 6d. || Speakess onm. 7s 4in., 21) 5.0 


MINIATURE Cont ACT COOLED RECTIFIERS. 950 es Screws 6BA, 4BA, 6d. doz. Nuts 6BA, 4BA 6d. doz. 5in., 17/6; Shin., 15/6. Cabinet 27/6. 
60 mA.. 7/6; 250 v. 85 mA., 9/6; 200 mA., 21/-; 300 mA., THE “INSTANT” BULK TAPE 


27/6; Full Wave Bridge 250 v. 75 mA., 10/-; 120 mA., 15/-. 

Silicon 250 v. 450 mA. 10/-. Silicon 250 v, 150 mA’, 26, ERASER AND RECORDING HEAD W E Y fe A D 
SELENIUM RECT. Popular type. 300 v. 85 mA., 5/-. DEMAGNITIZER 

COILS Wearite ‘‘ P *’ type, 4/- each. eae TRANSISTOR. SUPERHET TRANSFORMERS, COILS 


PRINTED CIRCUIT, Gin. FERRITE ROD AERIAL 
35 | Long and Medium—RA2W with CAR AERIAL COIL. 
\ 208 DPS Ganing. ies te wie es Siaehee varninn leicle 12/6 


Repanco, DRR2 L. and Med. T.R.F. reaction, 4/6 ea. —— 
OSMOR MIDGET “ Q *’ type, adj. dust core, from 4/- each, S : 
FERRITE AERIALS (VALVE) M, 8/9; M.L. 12/6. . 


FERRITE ROD AERIALS. L. and M. for transistor circuits. Oscillator Coil, P50/1AC, 176 pF tuning........ 5/4 

OSMOR 10/- each. WEYRAD 12/6 each. 1st and 2nd IF. Transformers—P50/2CC, 470 

FERRITE RODS 8x jin. 3/-; 6x din. 3/-; 6x 5/16in. 3/-. Ke/s. 7/16in. diameter by jin. high, each .... 5 /'7 
3rd LF. P50/38CC diode detector .............. 6/- 


Drive Transformer—LFDT4~ ................ 9/6 
Leaflet Printed Circuit—PCA1, 23in. x 8iin. Drilled 9/6 
S.A.E. Jackson ‘“ OO * gang 208+170pF, with trimmers 10/6 

Volume control 5K, D.P. et: | 

35 ohm Speakers 3tin. 15/6. 5in. 1'7/6. 7 x 4in. at 


200/250 v. 
CHASSIS . 

The cutter consists of four parts; a die, a punch, an Allen 
screw and key. 


zin. 14/6 = Igin. 18/— in. 34/3 


5 i F Wavechange Switch’ ..............c.ecceeeee 

gin. 14/6 gin. 18/6 28in. 37/9 Set of 6 Mullard Transist ddiode ........ 

din. 15/6 Iyein. 20/- 24in. 44/9 Gonsiactics’ Booklet wih Tol details 07-1 oe 
a Ke ren. Bate Hin. sq. 31/6 B.T.H. TAPE MOTORS [15 v. A.C. 28w. 8 ohm Output Transformers OPT1............ 10/6 
in. lo in. in. sq. 28/- ' ° ; ees | 
iin. gfe tiie. et 12/6 pair, for 230 v. (in series) B.B.C. 2 TRANSISTOR + DIODE —22/6 


M.W. and L.W. Radio Kit, Earpiece 7/6; Battery 2/3. 


* Some Clients letters posted 25/26th August are missing, please write. Clrculh poe Derails Gd.' Beat Beciar mance. 
AC I EET NS St SRR RE ROE ER SS ES Ra ESTATES ete 


33/7 WHITEHORSE ROAD pal Ni lege OC strc bl 
Telenhone tansistors blus 2 Diodes. Med. wave kit. Cabinet 
WEST CROYDON ri HO ie 3 x 13 X din. Includes earphone, printed circuit 


Ferrite Rod. Guaranteed no aerial required. Batt. 3/6. 


& P. charge I/-, Full list, I/-, C.0.D. 2/- extra. (Export welcome. Send remittance and extra postage, no C.0.D.) 
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SOUTH SUPPLIES 


(ELECTRICAL) 


POST ORDERS TO OLD KENT RD. ADDRESS 


WIRELESS WORLD 


LTD. 


95, OLD KENT RD. S.E.1 
72, BOROUGH HIGH ST. S.E.1 
90, HIGH ST., EDGWARE. 
17, WOODFORD AVE., ILFORD 


OcTosBER, 1964 


BER 5810 
HOP 2125 
EDG 6751 
CRE 4815 


EECO 4-Channel Transistorised 
MICROPHONE MIXER 


post 
/ paid. 
Give all your recordings that professional 
touch. The Eeco mixer allows you to 
mix 4 signals such as Mic., tape, records 
and tuner into a single output. Wonderful 
for groups, amateur recorders, etc. 
Guaranteed to give hours of pleasure. 
FAMOUS MAKE 
AMPS. AND PRE-AMPS. 
at Vastly Reduced Prices 
3-4 watts, £4/15/-; 45 watts, £5/7/65 
5/5 Stereo, $£11/5/-; 10 watts, with 
separate pre-amp., £14/3/6; 30 watts, 
£15/2/6; 50 watts, £20/14/3; Tremolo 
unit, £3/15/6; tape pre-amp., £8/10/-. 
Miniature Push-Pull Audio 
AMPLIFIER 
4-transistor, output 200 m.w., low and 
high gain, inputs to operate 39 speaker. 
Wonderful value, 81/6. P. & P. 2/-. 
Complete with operating instructions. 


A GENUINE 4-AMP. 
BATTERY CHARGER 
for only 45/-. P. & P. 4/6. 


Made m England to our own specification 
and fully guaranteed. 
High-Low-Med. Change Rate. 6 v. or 
12 v. Selector Plug. 200/50 v. Mains 
Selector Plug. 4 amp. cartridge fuse 
protection, complete with mains lead, 
charging lead, and croc. clips. 
Mzxwell Battery Charger 
For your PPS transistor radios. works 
direct from the mains. Our Price 15/6 
plus 9d. P. & P. 
HIGH IMPEDANCE 
HEADSETS 
2,000Q or 4,000Q. Lightweight. 
earpieces. 13/6. P. & P. 2/6. 


Cream 


d-valve 
superhet 


£3/15/- 


plus P. & P. 
3/9. Fully 

bs guaranteed. 
This wonderful little radio will receive 
all stations on med./wave loud and clear 
inc. Luxembourg. Ideal for bedrooms, 
kitchens, or as a second mains radio. 

INTERCOM/BABY ALARM 
Fully Transistorised 


Size 4 x 2% x lin. Complete with 
60ft. of twin flex. P.P.3. batt. Push to 
call on sub station. Push to talk on master 
and vol. control. Our price 55/6. 
P. & P. 2/6. 


The Silver Ribbon 625 
INDOOR AERIAL 


Also for 405, 
ITV — BBC 
and F.M. Com- 
plete with 
co-ax. plug. 
19/6. P. & P. 
1/-. 


TECH. MODEL PV-58 VACUUM TUBE 


VOLTMETER 


Finest design for stable and accurate measurement. 
1% tolerance on all resistors. Large design 4in. 
200 a. meter for accurate readings 11 megohm 
input. 


5-5+15-50-150-500-1,500 vv. 
5-5-15-50-150-500-1,500 —v. 
.5-5-15-50-150-500-1,500 vy. R.M.S. 
4-4-14-40-140-400-1,400-4,000 P.P. 


Resistance. 2 ohms to 1,000 megohm. 
Decibels. —10 db. to +65 db. 
Operation. 220/240 v. A.C. Size 7m. x 4%in.. x 4in. 


Each tester is supplied brand new and fully guaranteed complete with probe and 
operating instructions. : 
The finest value in tester available at only £12/19/6 Complete. P. & P. 3/6 ex. 


EECO MODEL S.E.100 TRANSISTORIZED 
VARIABLE D.C. POWER SUPPLY 


METER RANGES 

Volt. 0-20 V.D.C. 

Current 0-20 mA. 
0-200 mA, 


0-10 v. 200 mA. Intermittent. 0-20 v. 150 mA. continuously. 
Impedance Scurce. Current position. 3.3 ohms. Voltage position 0.2 obms. 
Power Input. 220/240 v. Size Gin. x 3gin. x 2Zin. 

Fuse. 0.5 amp., slow blow, in D.C. circuit. 

The extremely wide variable voltage range, low A.C. ripple and source impedance of 
the S.H.100 makes it a most satisiactory power supply to operate transistor radios, 
hearing aids, pre-amplifiers, instruments and other electronic devices under repair. 
The 8.E. 100 can be used in television and radio servicing, as an A.V.C. or A.G.C. 
voltage source as a D.C. filament supply, operate relays, recharge small batteries and 
light electro plating as in dentistry. 

£6 /1 0 /0 P. & P. 4/6. Fully guaranteed and complete with test lead, croc. 
clips and operating instructions. 


——=—|] 


Voltage Range 
0-20 volta. 
Continuously variable. 


Maximum Current Cap. 


EECO MODEL UD801 

UNI-DIRECTIONAL 

DYNAMIC MICROPHONE 
DUAL IMPEDANCE (6002, 50 kQ) 


100Q 14,000 e/s., 15 db. 


Frequency Characteristics. s 
—55 db + 3db at 50kQ 0db= 


Sensitivity. —75db + 3db at 6000. 
1 v./ bar. 
Directionality. Uni-directional (509 7,000 c/s. over 15 db at 180°). This is a new and 
high class dynamic uni-directional microphone very high in sensitivity and excellent 
in frequeney characteristics, maintains high stability even against poor ambient con- 
ditions. £9/1 0/0 P. & P. 3/6. Complete with 12ft. twin screened mic. cable, fully 
guaranteed. 


EECO MODEL MS4 |_DM 260 =—= =. 
FLOORSTAND DYNAMIC |___—— 
Height fully open 55}in. Fully MIC. 
closed 33in. Three sections, | gyp- miniature 
fully telescopic. in. or fin. type, complete 
39 16 cn. with stand, 
ea, P. & P. 5j-. 
Heavy cast iron base. Won- 52/ 6 
derful value. P. & P. 2/-. 
MC 110 MD 175 
CRYSTAL DYNAMIC 
Mic. MIC. 
With on/off es 
switch and hoi- Impedence 50 KQ. () 
der. Satin Sensitivity: 05 db ey 645 /= 
chrome finish. at 1,000, non-direc- = 
tional, latest Amer- P. & P. Q-. 


{ ican design. 


26/6 5." 


HOMEY 4 Transistor Tape Recorder. Power 
output 180 mW. Freq. response 500-4,000 C.P.S. 
Recording D.C. bias 4 track Wow and Flutter less 
than 2% Signal to noise ratio 25 dB. (1,000 c/s). 
Built-in 2iin. p.m. speaker. Battery life approx. 
10 hrs. Remote control switch on microphone gives 
many more uses to this tape recorder. It also has a 
built-in amplifier socket for telephone amplification. 
Many other uses. It comes complete with microphone 
—personal earpiece—3in. Tape. Spare spool and 
Batteries, All this for only £5/15/-. plus 5/9 P. & P. 
(Fully guaranteed.) 


’ $fin. BP, 


EECO MODEL S.E.37B 
Push button, 
O.P.V. Test Meter. 
D.C. Volts: 0- 


Be 


Current. : 

0-50: mA., 10"miA,, 00 me Se ee 
Resistance: 0-5 kQ-500 kQ-5 MQ. 
Inductance: 50 H.—5,000 H. 
Capacitance: 150 pF-0.02 uF. 

D.B.: —20Q + 22.D.B., 200, 36 D.B. 
THE SIMPLEST AND MOST EFFICIENT 
METER ON THE MARKET AT ££8’s 
BELOW ITS TRUE VALUE. ' 


EECO MODEL S.E.550 
100,000 O.P.Y. 
PROFESSIONAL 
TEST METER. 
Highest Accuracy: 
3% on D.C.V.— 
amps.—ohms. 4% 
on A.C.Y. 

D.C. Volts: 0-0.5- 
2.5-10-50-250 at 
100,000 O.P.V. 0- 
500-1,000 at 35,000 


O.P.V. 
A.C. Volts: 0-2.5- 
10-50-250-1,000 at 


SS 
12,5v0 O.P.V. 
D.C. Amps.: 0-10 ya. at 500 mV. 0-250 
pa.-2.5 nrA,-250 mA.-10 at 150 mA. 
Resistance: 0.20 m.-2 m.-200 k.-20 k, 160 
k.-16 K.-160Q. Centre scale. 

Decibels: —20 to 62 (0 db = 0.775 v.). 


£7.19.0  v.«P. 3. 


MULTI METER BARGAIN 
MODEL TK20A 

1,000 O.P.V. on both A.C. and D.C, 

A.C, and D.C. volts.: 0-15, 0-150, 0-1,000 v. 

D.C. Current: 0-150 mA. 

Resistance: 0-100 k. 

Size: 3zin. x 2hin. x fin. 

Meter Size: 24in. x 13in. 

Complete with test prods and battery. 

Wonderful value at 31/6, plus 1/6 P. & P. 


“AMERICAN RECORDING 
TAPES 
600ft.....- waisieeintes 


din. Stnd- 
Sin. L.P., 
Sin. D.P., 


7in. ,Stnd., 
Tin, BP. 
fn. DP., 
The Quality American Recording Tape 
with 100% Guarantee. Try it yourself. 


ELAC SPEAKER OFFER 


Sin. Speaker . 0+. .e cen e dene ees 8/6 
6in. Speaker . . - li- 
8in. Speaker ......... 11/- 
7” x 4” Speaker....... char open tur eee 
4in. Rola Celestion........... s 9/6 
P. & P. 3/-. 


EXTENSION SPEAKERS 
IN CABINETS 
5in., 25/-. 7in. x 4in., 2-tone modern 
design with vol. control, 35/-. 8im., with 
vol. control, 35/-. P. & P. 4/6. 


TRANSISTOR RADIO EXT. 
Speaker in handsome wood finish cabinet. 
Complete with ext. lead, 2.5 mm. and 
3.5 mm. plug to fit any type radio. 22/6. 
P. & Py 16. 


3-WAY-COLUMN SPEAKER. 
With two 7in. x 4in. speakers and one 4in, 
tweeter. Ready built, 3/5 ohms input, 
2-tone cabinet. Size 234in. x 5zin. x 4in. 
Wonderful value at only £2/19/6, 
P. & P. 6/6. 


RONETTE BINOFLUID B.F.40 
STEREO CARTRIDGE 
Freq. Res. 30-12,000 c/s. Sensitivity 
180 mV./cm./sec. Load 1 MQ 100 pF. 
Complete with Sapphire Stylus. 
Our Price 12/6 ea. P. & P, 1/-. 


SUN ACE 4 4 transistor new push button 

Super de-luxe Tape Recorder. Circuit—4 transistors. 

Recording D.C. bias $ track, built-in 2}in. p.m. speaker. I 
Recording time 17 mins. approx. on 200ft. tape. 3 
Batteries 1U 2-1 PP3. Complete with crystal micro- ZS SQ 
phone—personal earphone, 200ft. Tape and reel. “4 = 
Spare spool. Carrying strap and Batteries. Wonderful 
value at only £4/15/- plus 4/9 P. & P. (Fully 
guaranteed.) 


RONETTE STEREO O.V.S. 
TURNOVER CARTRIDGE 
With 2 Sapphire Stylus. 
Our Price 19/6 ea. P. & P. I/-. 


Acos 45 
Die cast, hand shaped body. Special offer, 
15/6 plus P. & P. 2/6. 


TELEPHONE PICK UP 
For use with any type tape recorder, 
wonderful value, 5/9. Post paid. 


OcToBER, 1964 


CONSTANT VOLTAGE TRANS- 
FORMERS. Input 190 to 260 volts 
50 c.p.s. Output 115 volts at 2 kVA. A 
pair of these will give a constant output of 
230 volts at 4kVA. Price £15 each, plus £1 
carriage. Two for £30. Carriage paid. 


GENERAL RADIO LR2 
HETERODYNE FREQUENCY & 
CALIBRATOR EQUIPMENT. 
BRAND NEW. £75. 


LM-14 Wave- 


Instruction, manuals for 
meter. Original. New 32/6. 


Quotations for other Instruction 
Manuals on receipt of S.A.E. 


MILLIAMMETERS 

Panel meter 0-1 milliamp. Flush mounting 
circular. Barrel diameter 24in., outside 
diameter 3iin. Dials are scaled 0-100. 
Resistance is 75 ohms. Fe & NFe. BRAND 
NEW. 25/-. P. & P. I/-. 

Meter Rectifiers (S.E.1.). [| mA. 6/-. 
Westinghouse 5 mA. 5/ 


MICROAMMETERS 
R.C.A. 0-500 microamps. 2tin. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the Ameri- 
can version of the No. 19 set. 15/-. 


FERRANTI 
VOLTMETERS 
N5. 
0-300 volts, 25- 
100 c/s. Moving 
iron. 6in. scale. 
Fl. mtd. Her- 
metically sealed, 
grade IN. Made 
1955. BRAND 
NEW. Boxed 
79/6. Post 4/-. 
cr noneneeeeenecicsiacecenees 


INDUSTRIAL METER. Iron clad. 0 to 
300 v. A.C. 50 cycles. Moving iron, 6in. 
scale Fl. mtg. BRAND NEW. 59/6. P. 4/-. 


KILOWATT METER 0-I6KVA. Gin. 
Scale. Boxed. New. £5. P. & P. 6/6. 


A.C. VOLTMETER. 0-300 volts Moving 
fron. Flush Oe. mounting. Barrel dia- 


COSSOR DOUBLE BEAM 
OSCILLOSCOPE TYPE 1035 

A modern oscilloscope in good working 

order. Fully guaranteed. £37/10/-, 

Carr. 30/-. 

SPARE TUBES for this ‘scope. Ty 

89D. BRAND NEW. 59/6. P. & P. 4 


meter 2tin. 


pe 
/6. 


MARCONI SIGNAL GENERATOR 
TF-517. Three ranges. 18 to 58 Mc/s in 
2 individually calibrated ranges and 160 to 
300 Mc/s. by indirectly calibrated dial. 
A.C. mains operation. AS NEW 
CONDITION in original transit cases 
with instruction book. £7/10/-. Carr. £1. 


STANDARD TRANSFORMERS 
Vacuum impregnated. interleaved, E.S. 
screen, universal mounting. Size 4 x 34 x 
2tin. ALL BRAND NEW. 18/6 each. 


250-0-250 v. 80 m/a., 6.3 v.3 a. 
tapped at 4 v. 4. 6.3 v. | a. tapped at 
4v.and5v.2a. 

As above but 350-0-350 vy. 


chargers. 


MOVING COIL PHONES. Finest 
quality Canadian with chamois ear-muffs 
and leather-covered headband. With 
lead and jack plug. Noise excluding and 
supremely comfortable. 22/6. Post 1/6. 
As above but complete with moving coil 
microphone, 25/-. Post 2/6. DLR-5 Low 
impedance headphones with attached 
throat microphone. 12/6. Post 1/6, All 
these items BRAND NEW. 


WIRELESS WORLD - 


HRO MODEL 5T 


£30 


The octal valve version. Superb condition. Complete 
with ALL nine general coverage coilsets covering 50 kc/s to 
30 Mc/s, instruction booklet and circuit but less external 
power supply. Carriage 30/-. 

POWER UNITS. A.C. mains operation 115/230 volts. 
59/6. P. & P. 4/-. 


MARCONI CR-150/3 
Double superhet receivr covering 2 Mc/s to 60 Mc/s in 
5 bands. 500 Ke/s crystal calibrator, fine oscillator tuning, 
variable band width, 13 Ke/s to 100 Ke/s (double Xtal filters). 
Facilities for triple diversity reception. Complete with 
separate AC mains power unit (original). BRAND NEW 
in original packing but less outer case, £50. Carr. £2. 


AVO WIDE RANGE SIGNAL GENERATORS 
Six turret operated ranges covering 50 kc/s to 80 Mc/s, 
For use on standard A.C. mains. Packed in original transit 
cases with accessories. Post-war type in new condition. 
£16. Carriage 10/-. 


L,C & R BRIDGES 
AVO, capacity 5 pfd. to 50 mfd. Resistance 5 ohms to 50 Meg- 
ohms. Inductance can be measured against external standard. 
Balance is indicated on a meter which can be used as a valve 
voltmeter from 0.1 to [5 v. Leakage test and Power Factor 
scale. A.C. mains operation. Tested and guaranteed and in 
superlative condition. £9/10/- plus 5/- P. & P. 


MAGNETIC COUNTERS (Ex-G.P.0.). 4 figures to 9,999 
Coils 5000 for 24 yv. operation. Tested. (No reset.) 5/- each. 
P. & P. 5/-. 


P. & P. 1/6. SPECIAL OFFER. 10 for 30/-. 


RELAYS G.E.C. MINIATURE SEALED 


M-1095. 670 2M 2B H/D Wire Ends .........s..cce0e00es 
M-1099. 67002 2M H/D Wire Ends 
M-1052. 5,000 2/CO. 


OSCILLOSCOPE OS.-57/USM 38 
A modern American instrument with printed circuit, 
miniature valves (30) and 3in. CRT (3WPI1). Rugged con- 
struction, handsome appearance, 9in. x |3in. x 144in. 
Controls are protected by a detachable lid which neatly 
houses test leads, cathode follower probe, circuit diagram 
and instructions. Time base I, 10, 100, IK and lO0KuS/inch. 
Markers |, 10 and {00uS. Features include ‘‘ X ”’ expansion. 
Astigmatism, trigger rate 40 to 5000 c.p.s., Sweep Stability, 
variable calibration voltage, ‘‘ Z ’’ modulation, etc. Marker 
and Trigger pulses can be used externally. Operates from 
115 volts 50 to 400 c.p.s. Tested and in BRAND NEW 
condition, £29/10/-. Carr. 10/-. 


STANDARD SIGNAL GENERATOR 
MARCONI TF-144G/4 

Complete and in apparently very good condition but sold as 
received from the Air Ministry, i.e., untested and less leads. 
Technical manual and circuit supplied. We assure potential 


£16/10/- 
Carr. 30/- 


customers that ‘“untested’’ does NOT mean “‘ beyond 
economical repair ’’ but are willing to supply GUARANTEED 
WORKING instruments complete with leads, etc., for €25. 


HEATHKIT & JASON AGENTS 


Ea aR eA 
CHARLES BRITAIN (Radio) LTD. 


UPPER SAINT MARTIN’S LANE 
LONDON W.C.2. TEMPLE Bar 0545 
Near Leicester Sq. Station. (Opposite Thorn House) 
Shop hours: 9-6 p.m. (9-1 p.m. Thursdays), Open all day Saturday 
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PHASE MONITOR ME-43/U 
(AN/URM-67) 

Designed to measure directly the phase 
angle between two applied audio frequency 
signals of from 20 to 20,000 cp.s. +1° 
Direct indication on a panel meter. Input 
can_be sinusoidal or non-sinusoidal from 2 
to 30 volts peak. Of recent manufacture 
(1957) by Control Electronics Inc. and ex- 
U.S.A. Air Force. In first class condition 
with handbook. A complex instrument 
with 19 valves. £40. Carriage 30/-. 


AERIALS VERTICAL 32FT. 
Consists of 10 heavy duty screw together 
rods (3ft. long, Zin. dia.) together with a 
separate |4ft. whip aerial (wired through). 
Complete with base mounting, all guy 
ropes, insulators, spikes and even a 
hammer. All contained in a_ sturdy 
canvas carrying bag similar to a golf bag. 
Full contents list available. BRAND 
NEW. 59/6. Carr. 10/6. 


HEWLETT PACKARD 205 AG. An 
American audio signal generator of the 
finest quality. Ranges 20 to 200, 200 to 
2,000, and 2,000 to 20,000 c.p.s. Output 
is 5 watts. Fully variable attenuator 0 co 
110 dB in | dB steps. Output imped 


ances 50, 200, 500 and 5,000 ohms CT 


ungrounded, Input and output monitor 
meters. Operation from 110 volts A.C. 
mains. Electrically perfect but wooden 
cases may be slightly damaged. £30. 
Carr. 30/-. 


RADIATION METERS oe 
Portable dose rate meter containing 
modern type rectangular 50 micro-amp 


meter CVX 494, electrometer valves, etc. 
BRAND NEW. 
Post 4/-. 


In canvas carrying case. 
£3/19/6. 


NOISE GENE- 


MARCONI TF987/I 

RATORS. DETERMINE NOISE FACTOR 
of A.M. & F.M. receivers. A.C. mains 
Operation. Stabilised H.T. AS NEW. 


Tested, £15, carr. 7/6. SLIGHTLY USED 
(but tested), £8/19/6, carr. 7/6. 


TS-175 HETERODYNE FREQUENCY 
METER 

A high frequency version of the well-known 

BC-221. Accuracy 0.05%. Frequency range 

80 to 1,000 Mc/s. As new condition with 

original calibration book. Tested and 

guaranteed. £75. 


SIGNAL GENERATOR CT-53 
A precision instrument covering 8.9 to 
15.5 Mc/s.and 20 to 300 Mc/s, in six ranges. 
Variable attenuator from IuV to 100 
millivolts. A.C. mains operation. Good 
condition, tested and complete with cali- 
bration chart. £16/10/-. Carr. 10/-. 


HEAVY DUTY L.T. TRANSFOR- 
MERS (Gresham). Latest type potted, 
oil filled. Pri. 230 v. 50 c/s. Sec. 0-70-75- 
80 v. 4 amps. Size 54 x 44 x 64in. high. 
Carr. 5/-. 


Wet. 191b. BRAND NEW. 32/6. 


HEAVY DUTY TRANSFORMER. 
Input 220 volts to 250 volts at 50 cycles 
tapped every 5 volts. Secondary, 50 volts 
at 15 amps. Very conservatively rated. 
Size 74 x 54 x Zin. Wt. 281b. Brand new. 
£5/19/6. Carr. 7/6. 


SANGAMO 
WESTON 
VOLTMETERS 
561. Dual range 
0-5 and 0-100 vy. 
D.C. FSD 1 m/A 
3in. scale. Recent 
manufacture. Ideal 
for schools. Com- 
plete in super qua!- 
ity canvas carrying 
case, with test 
prods and leads. 
Boxed 32/6. Post 2/6 


BRAND NEW. 
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115 v. 400 C/S 3-PHASE MOTORS 


Range of unused BTH high-grade motors originally designed. 
for a variety of operating functions im high speed aircraft. 
Each is totally enclosed in cast machined light alloy easing 
with ljin. square mounting flange. Types available: 
LK 502—A1—6,800 r.p.m., 0.0055 b.p., length 15 sa 
liin. plus fin. x 0.120in. dia. shaft, 

LK 606—A3—10,800 r.p.m., 0.040 h.p., current 30/- 
0.45A., length 33in. plus fin. x 0.190 in. dia. shaft. 

LK 604—Q2—10,650 r.p.m., 0.01 h.p., current 50/- 
0.36A., length 42in. plus fin. x 0.190in. dia. shaft. 


MOTOR DRIVEN BLOWER 12/6’:;,”" 


Powerful, continuously rated motor, totally enclosed in metal 
case and driving a silent-running centrifugal fan assembly in 
tough, moulded plastic casing, with flanged rectangular 
delivery duct, size lyin. x fin. Intended for 24 y. D.C. 
operation at 1.45A., but runs energetically om 12, y. Motor 
size 4in. x 2din. dia. In sparkling unused condition. 


TWIN MOTOR 
LINEAR ACTUATOR 


Superbly constructed, die-cast light alloy 
assembly containing main ,; motor, an 
emergency motor, gear system, clutch, and 
two sets of adjustable limit switches. Emer- 
gency motor may be ignored or used to 
provide increased power. Normal load 
1,500 Ibs., travel 3in. in less than 10 seconds. 
Mounting is by massive steel lug on universal 
joint at fixed end. 1§in. dia. steel piston rod moves in bronze bearing and terminates in 
forked clevis fitting with }in. dia. fixing hole. Size overall 15in. x Tin. dia., for 24 v. 
D.C. operation at 6 A. In excellent unused condition | | ss 
Many types in stock, send for Actuator List. £1 7 10 = Carr. 10/-. 


CADMIUM SULPHIDE PHOTO-CELLS 


New, inexpensive photo-conductive cells which 
act as light-sensitive resistors that increase con- 
ductivity with increased light. These are 1,000 
times more sensitive than selenium cells, with 
greater reliability, and can easily be built into a 
wide range of simple circuits. Typical used include 
automatic light controls for home and car, 
flashing barricade or breakdown lights, exposure 
meters, brightness controls, relay operation, 


TYPE 2 


TYPE 1 


and many other devices. Require only simple low power source from battery or mains 


transformer.. Two types available, 
TYPE 1.—Max. voltage 200 v. Output 0.5 W. 10 / = post free. 


TYPE 2.—Max. voltage 150 v. Output 0.15 W. 8 | 6 post free. 


Both types have a resistance range of 5 megohms at zero to 500 ohms at 1,000 lux. Sen- 
sitive range is 400-800 mu. Supplied with specification, instructions and typical circuits. 
Additional entry 


BURGLAR ALARM KITS £4/10/- wons"i6 cack 


All the components to make a foolproof burglar alarm system that can be applied to 
doors and windows to give instant and continuous warning on opening or even if wiring 
is cut. Based on professional types using a reed switch and magnet system which is 
simple to install and operate and undetectable when in place. Kit is supplied to safe- 
guard up te 4 entries, but an unlimited number of entries can be safeguarded for only 
9/6 per entry extra. Complete kit is supplied with full instructions for installation and 
operation. 


CR STA LITT I 
MINIATURE MAINS ©5f0i- Suet 
INDICATOR LIGHTS 22"°"'Siasit Soothis "a 
Afor 5/- Post Free fins fads that requires only 

connection to switch. Small size and insulation permit simple fitting 


—just drill small hole in panel or tape or clip to equipment, Current 
consumption negligible. New manufacture. 


3-TRANSISTOR AMPLIFIER MODULE 


Actually a highly sensitive 3-stage audio amplifier having a gain of 42 db and a response 
substantially flat up to 8 ke/s., but encapsulated in a volume approximately 0.1 cu. in. 
Brilliantly constructed with incredibly minute yet robust components. Utilizes 1x 
OC75, 1x 0058, and 1x OC59 transistors. Input impedance 2,000 ohms at 1 ke/s. 
(100 ohms D.C.). _ Output 1,000 ohms at 1 ke/s. (150 ohms D.C.). Makes an excellent 
packaged unit for electronic stethoscopes, probes, listening devices, signal tracers, 
telephone amplifiers, etc. Size only fim. x Zin. x Zin. thick. 
Supplied complete with circuit and connection diagram. 

Suitable miniature dynamic microphone, size }in. X fin. Xx yin. 4/-. Suitable bal- 
anced armature miniature earpiece and flexible lead, 8/6. Mallory cell battery for 
amplifier, size only in. diam. x 4in. thick, 2/6. 20k. volume control jin. diam, x 


-tim. thick, 1/6. 


RETR ST ETE Oo EE, 


APNI Transducer Unit, §/6. 

IN70 Diode Germanium Point Contact Diode equivalent OA85. Max. reverse voltage 
115 v. Max. ferward current 150 mA, Two for 2/6. 

WESTINGHOUSE SILICON DIODE. Type RCTD. Max. P.L.V. 1,000 R.M.S. 330 v. 
Max. current 500 mA. 7/6. 

AR88 WAVECHANGE SWITCHES. Ceramic wafers. Unused in original pack 10/-. 
Post & Pkg. 1/6. 

EDISWAN XA101 TRANSISTOR (equivalent Mullard 0C45) two for 6/-. 

FILAMENT TRANSFORMERS. High quality drop-through type. Size: 3 x 2% x 
3iin. deep. Input: 200/250 volts A.C. 50 cycles. Output: 6.3 volts centre tapped at 
4amps. New and guaranteed. Tremendous bargain offer, only 5/-. Post. & Pkg. 2/-. 
120 VOLTS NEON M.B.G. Single base contact. Six for 7/6. Post free. 

MAINS NEON S.B.C. Twin base contact. Ten for 1'7/6. Post free. 

PIEZO CRYSTAL complete element with ribbon contact leads. Ten for 12/6. 

AR88 KNOBS. 2tin. dia. Two for 6/-. Post free. 


ee @ 8 08 


30/- Post Free, 


Se RS SAE TS 
ANTENNA BEAM ROTATING MOTOR 60/- %" 


i 


SOLAR ENGINE 10/- 27,274, 


Actually a Crooke’s Radiometer which demonstrates solar power ina 
fascinating way. Consists of a partially evacuated glass envelope, 
similar in appearance to an electric lamp, but containing a rotor assembly 
of 4 diamond shaped vanes coloured black and white on alternate sides. 
Engine is driven from invisible infra-red rays irom the sun, domestic 
fires or lamps, even a cigarette end; and will rotate at about 3,000 r.p.m. in 
strong sunlight. Not a toy but an entertaining teaching aid and conversa- 
tion piece. Size 5in. high x Sin. dia. 


MAGNIFICENT MODEL MOTORS 


Huge import purchase by Proops of world famous Mabuchi units 
make possible lowest price ever for high-grade model motors. Specially 
designed for mechanical models, battery powered apparatus and quality toys. Provides 
twice the power obtainable from ordinary motors of the same weight. Each is totally 
enclosed in steel case with tough plastic driving-end flange, and equipped with high flux 
Barium Ferrite permanent magnets and process hardened steel driving shafts. Wide 
range of models stocked: : 

(13-8 volts) No. 15—6,700 r.p.m. 1§ x fin. dia. 2/6, No. 35—6,900 r.p.m. 1z x 1;in. 
dia., 3/6. No. 55—4,400 r.p.m. 2 x 1fin. dia. 5/6. _16R/1812 (44-9 v.) 9,200 r.p.m. 
2x Zin: dia. G/-. 15R/1420 (12-184 v.) 12,300 r.p.m. 6/6. 35R/2512 (44-103 V.) 6,900 
r.p.m. 2 yin. x Qin. dia. 8/-. 35R/1820 (12-16 v.) 9,300 r.p.m. Q/-. Add 1/- Post and 
Packing. Mounting brackets 9d. extra. Send stamp for full performance and installation 
details of all types. 


ELECTROLUMINESCENCE 


The lighting system of tomorrow—previewed in your home — 
now! 

Electroluminescent lamps—an amazing new scientific development 

in which the whole of the illumination produced emanates from the 
entire surface of a specially treated, flat steel plate protected bya thin 
coating of glass. No heat is generated and there is no filament 

to burn out. Makes intriguing home decoration, illuminated door 
numerals, small darkroom lights, nightlights, etc. Connects directly 

to mains and burns continuously for a whole year at cost of a few pence only. Available 
in plate size 3in. x Qin. and in green or blue colour (state which required), Each plate 
takes one numeral (stick on numbers of choice supplied free if re- 6 6 Post 
quired). Complete with plastic protecting wrap and full instructions. each Free 


DIRECT READ OUT COUNTER 
} AND INPUT GATE wrake a reany high- 


grade Direct. Read-out Counter as economically as 
possible. Build it in separate stage-by-stage counting 
units that can be added on to provide any number of 
Specially designed Gate provides 


INPUT GATE—complete kit. including Varoboard 
and valves 42/6 post free. 

Unit layouts and all circuitry supplied with each kit 
together with details of power supplies required. Stamp 
brings further details. 


DRY REED SWITC HES Basically 2 pair of oie diffused reed contacts 


hermetically sealed in a glass tube filled with 
inert gas. Contacts can be actuated by per- 
manent. or electromagnets and so form ideal 
devices for a wonderful range of inexpensive devices such as burglar alarms, limit 
switches, position indicators, r.p.m. counters, night light controls, door bell switching, 
level controls, etc., etc. Reed switches have tremendous reliability factors and a working 
life of about 100 times that of micro-switches, and the uses to which they can be put is 
limited only by imagination. Each switch is supplied complete with specification, in- 
structions and ideas information. = 
Suitable magnets 1/-extra. each, post free. 


MINIATURE TYPE 8/6 Post Free 


Only 0.82 inches long by 0.15 inchesthick, Maximum. current for long life, 100 milliamps. 


REED SWITCH COILS 4/- 7°" 


Specially manufactured to provide electro-magnetic 
operation of Dry Reed Switches. Coil is simply pushed 
over glass tube envelope of switch and located round switch contacts. Size overall: 
fin. diam. x fin. long. Two types are available: Type 1—operates from any D.C. voltage 
from 13 to 6 volts; Type 2—operates from any D.C. voltage from 6 to 12 volts. Please 
state type required when ordering, 


ST AN D ARD Specially made, high grade Solenoids in 


four basic frame sizes and for 12 v. D.C. 

SOLENOIDS or 240 vy. A.C., pull or push operation. 

State requirements, TYPICAL UNITS 

TYPE 1. Max. pull 9 oz. Stroke fin. to #in. Size 2in. long. 
bolt #in. 1 9 / Post and 

Packing 1/- 

TYPE 2, Max. pull 18 oz. Stroke din. to fin. Size 2fin. - 

Send for list. Post and 

Packing 1|- 


Magnificent series wound, split field motor which is 
ideal for beam rotation, winch operation, ete. Extremely 
robust unit incorporates a 600 to 1 epicyclic gearbox 
(output speed 12/15 r.p.m.) and a magnetic brake to 
prevent overrun, together with limit switches which 
allow rotation of approximately 3 turns in either 
direction. Originally designed for use on 24 volt D.C. to actuate cowl gills on aircraft, 
but limit switches cam be disconnected to provide continuous running in either direction 
and removal of magnetic brake enables unit to be operated on any voltage between 
6 and 30 volts A.C. or D.C. Size overall 12 x 34in. diam. with fin. diam. splined driving 
oe x #in. long. Current consumption: 4 to 6 amps. at 24 volts D.C. In unused con- 
ition. 3 


ay 
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WIRELEsS WORLD 105 
FIRST QUALITY APE ! P.A. EQUIPMENT TRANG 
] m : 
a j FACTORY FRESH i S a wanens: 
sense Ex Govt. 
8 siete 5in. Std. 600ft. Mylar 8/6 ““GEE’S?? Heavy duty 
S 7in. Std. 1,200ft. Mylar 12/6 § U P ER = 20 £watts., 
& 5in. L.P. 900ft. Acetate 10/- QUALITY F all metal, 
2 5in. L.P. 900ft. Mylar 12/6 MES-SAGE me 15 ohms. 
5Siin. L.P. 1,200ft. Acetate 12/6 TAPES. 3in, Dia ising 
8 Sin. L.P. 1,200ft. Mylar 15/- Std. 150ft. 3/9, length 15in. 
oD Jin. L.P. 1,800ft. Acetate 15/- 3in. L.P. 300ft. (approx.). 
fe Jin. L.P. 1,800ft. Mylar 20/- 5/-; 3in.. D.P. Brand new 
(3) 4in. D.P. 600ft. Acetate 9/- 400ft. 8/6. On | and boxed, 
pe) Sin. D.P. 1,200ft. Mylar 15/- brightly coloured £9. Carr. 
rT) Siin. D.P. 1,800ft. Mylar 22/6 spools in neat 10/-. Ditto 
i 7in. D.P. 2,400ft. Mylar 25/- plastic cassettes. reconditioned, 
o Ideal for gifts £6/10/-. Carr. 10/-. 
(2) Where not stated, please add P. & P. 2/- of messages. 
£ per order. (Orders over £3 post Pibed: ian fovia acnen HORNS 
es available inciuding “ SCOTCH,” “ EMI,” 
SES Sh Bye ee ateiped! etc. Send S.A.E, for our huge money-saving literature OF P.A. SYSTEMS 
SPECIAL DISCOUNT FOR TAPE QUANT g oe watt, 15 pei speech coil, 30in. long, 
cece 20in. s 3 re. Good c iti 
OUTSTANDING BUYS IN QUALITY MULTI-| | ALL TRANSISTOR POWER AMPLIFIER | |onry “e190 cane eg tion: FEW 
METERS yi 7 
100,000 o.p.v. MULTI-TESTER Model 370-N. eae ‘derek orate Meco anid car ph 
Incorporates 9.5 be ona meter, a sue 30 WATT Soe 39 6 ee 6). ue-grey double grille 
4x 2tin. Ranges D.C. volts, 8 ranges mV. » 09/0, +, 6/-¢ 
to 5 kv, D.C. amps., 7 ranges, 10 wA to 10 A. 100/250 ] ) 
A.C. volts, 6 ranges 2.5 v. to 1 kv. Ohms 5 AC 


ranges. 0-50 megohms and 5 ranges 40 ohms 
to 400 K ohms. Overall size 7x 5x 2hin. 
PRICE £14/14/-. 
EXTRA SPECIAL OFFER! 

20,000 o.p.v. MODEL C.T.500. Ranges D.C. 
Volts 0-5,000 v. A.C. Volts 0-1,000 v. (10,000 
0.p.v.). D.C. Current 0-500 mA. Resistance 
0-12K-120K-1.2M-12M. ohms (by 2 1.5 v. 
internal batteries). Decibels —20 to +62 dB. 
Sizes 5} x 14x 33in. ONLY £5/5/-. 

All complete with test leads, battery, instruc- 
tions and fully guaranteed. 


‘POWERSTAT ’ 


VARIABLE 
TRANSFORMERS 
Input 230 volts. ! 
50/60 cycles. Out- 
put 0-260 volts at 


9 amps. Fully 
shrouded. For 
bench or panel 


mounting. A robust 
job of outstanding 
quality and_ per- 
formance. Brand 
new and guaran- 
teed. £15. Carr. 
7/6. Made in U.S.A. 


AUTO TRANSFORMERS. 
110/115, 220/280 v. Fully shrouded terminal 
block connectors. 150 w. 82/6; 300 w. 47/6; 
500 w. 67/6; 750 w. 77/6; 1,000 w. 90/-; 1,750 w. 
175/-. Carriage 5/- on each type. 


RCA PLATE TRANSFORMERS 190 to 250 v. 
primary 50-60 cycles. Secondary 1,500-0-1,500 
v. or 2,000-0-2,000 v. at 500 milliamps. Brand 
new and boxed £6/10/-. Carriage extra. 


EVERSHED & VIG- 
NOLES Series II. 
500 v. Megger in 
good cond. §18/18, 


Step up, step down, 


rs MEGGER 
CIRCUIT TESTER (low 
SES reading ohm 
meter). 2 ranges 0-3, 0-30 ohm. Complete with 
leather case and test leads. As new, $6/6. Ditto 0- 
_ 500, 100-5,000 ohms £6, 
EVERSHED & VIG- 
NOLES. Wee Megger 
500 w., with leather 
caIrying case, good 
working order $15, 
Also 100 v., as above, 
£6/6/-. 
BRIDGE MEGGERS. 
Evershed and Vignoles 
Series 2, 500 v. Ac- 
curate working order, 
perfect condition, fully 
tested. Complete with 
leather case, £40. 


mains oper- : 

ation, Separate bass and BS pce 

treble controls. Output impedance 4-10 ohms 
transformerless. High and low impedance 
inputs for dynamic or crystal microphone and 
pick-up. Has 2 separate input channels and 2 
separate volume controls enabling input signals 
to be mixed or faded from one channel to 
the other. Size 9#in. x 8 5/6in. x 3in. Complete 
with circuit diagram and full instructions. 
PRICE £26/10/-. P. & P. 5/-. 

Also model K2T as above but 15 watt output. 
PRICE £17/17/-. P. & P. 5/-. S.A.E. for leaflet. 


JASON TRANSISTOR AMPLIFIER 
200/250. v. 
A.C, mains 
opera- 
to) orn. 
Separate 
bass and 
treble con- 
trols. 10 
Wilae tit 
ies power output. 15 ohms out- 
put impedance. Inputs for Gramophone, Radio, 
Tape. Complete with circuit diagram and ful] 
instructions. Brand new with maker’s guaran- 
tee, Originally £22. OUR PRICE £14, Few only! 
DUAL IMPEDANCE SLIM 
DYNAMIC MICRO- 
PHONE. Model 


with solidly cast, tapered slim 
.,case. Heavy duty on-off slide 
switch, Built-in transformer supplies 
dual unbalanced impedances—low 
600 ohms, high 50,000 ohms. Omni- 
directional when used verticall y—car- 
dioid pattern when tilted. Complete 
with 5ft. plug-in cables. PRICE £4/4/-, 
Pe=& Po :2/6, 


STUDIO CRYSTAL MICRO- 
PHONE. Model PA.17. A fine 
quality all directional microphone 
with a 360° pick-up and the added 
power and sensitivity of two 
individually shock mounted and 
phased crystal cartridges, giving 
maximum pickup from all sides. 
Overall size 7in. H.x3in. W. 
complete with 4ft. cable. PRICE 
£2/2/-. P. & P. 2/6. 


“ DYNA-SLIM ’? MICROPHONE 
MODEL PA.43. Dynamic 50K high impedance 
microphone with on/off switch. Omnidirectional 
head. Length 8in., 1}in. dia. tapered. Complete 
with cable and connector. 69/6. P. & P. 2/6. 

CRYSTAL MICROPHONE MODEL BM.3 
Three-way mike for hand, desk or floor stand use. 
Response 100-8,000 c/s. Sensitivity — 62 dB. 
Length 7in. Head dia. 1}in. Supplied with neck 
band, lead and standard jack plug. ONLY 
39/6. P. & P. 2/-. Table stand 12/6 extra. 


MICROPHONE FLOOR STAND (Telescopic). 
HEAVY Qin, dome, chromium base, chromium 
stand with screw top, Extends to approx, 6ft. 
55/-. Carr. 5/-. 


WANTED FOR CASH!! 
Good quality modern P.A. Equipment, Test 
Equipment, Hi-Fi Equipment, what have you! 
Single items or quantities. Offers by return. 
Pees secession hated meal 


13W W—150 FOR FURTHER DETAILS, 


PA.46, | 
Y Beautiful, professional-looking, | 


~) 


Complete 
System 
comprising 
Control Unit, 4 
Tannoy loud 
hailers, microphone 


= and headphones, 
\\a ete a2 D0: 

N operation. Low 
battery drain. 8 watts power output. The 


ideal system for mobile use, outdoor meetings, 
sports days, factories, garden fetes, etc. 
Speakers can be spaced effectively over 
hundreds of yards. Guaranteed Brand New 
in sealed cartons. Price £10/10/-. Carriage 15/-. 
L.T. SUPPLY ACCUMULATORS available 
as follows; 

12 Volt 25 A.H. 50/-; 2x 6 Volt. 20 4.H. 35/-. 
Carriage extra. 

TANNOY LOUD HAILERS available sepa- 
rately 30/- each. Carr. 5/-. Spare diaphrams 
12/6 each. 


TRANSISTORISED “BULL HORN” 
ee ae, Ideal for 
Sports 
meet - 
ings, build- 
ing sites, 
etc. Range 
up to 200 
ft. Simply 
press trig- 
ger switch 
; and talk. 

Operates on 6 standard 14 v, 


only 231b. PRICE £4/15/-. Com- 
plete with batteries and 
instructions. 


15 WATT TRANSISTOR POWER AMPLIFIER 
A new transistor Audio Frequency Amplifier 
of new modern design incorporating a number 
of additional practical features. Operates on 
12 volts. Power output 15 watts. Output 
impedance 25, 15 or 3.75 ohms. Inputs for 
mike and gram. I’requency response 100 c/s. 
to 10 ke/s. Incorporates on/off switch, volume 
control, tone control, pilot lamp. Complete 
in pale green hammer finish metal case, size 
6 xX 3 x 5}in. Weight 44 sb. Made in 
England. Brand new and fully guaranteed. 
All parts replaceable. ONLY $21. 


G.P.0. STANDARD 19in. HEAVY DUTY 
EQUIPMENT RACKS 


4ft. 6in. Channel Uprights, $4. Carr. 15/-. 
5ft. 6in. Angle Uprights, £4/10/-. Carr. 15/-. 
6ft. Channel Upright, £6, Carr. 20/-. 
7ft. Channel Upright, $7. Carr. 20/-. 
All with Heavy Duty Base. 


GEE ros. RADIQ it. 


15 LITTLE NEWPORT STREET, 


LONDON, W.C.2 GER. 6794/1453 


Open 9-6 Mon. to Fri. I p.m. Sat. 
Adjoining Leicester Square Tube. 


batteries. Length 11}in. Weight # 


106 


Valve line-up ECC8S5. 
ECH8I, EF89, EABC80, 
EL84, EM8I, EZ80. 


Three Waveband and Switched 
| Gram positions. Med. 200- 
550 m. Long 1,000-2,000 mo. 
VHF/FM 88-95 Me/s. Philips 
permeability tuning insert on 
FM and combined AM/FM 
) IF transformers, Latest 
circuitry including AWC and 
Neg. Feedback. Three watt 
output. Sensitivity and re- 
production of a very high 
' standard. Chassis size 134 x 64in. 
Height 73}in. Edge illuminated glass 
dial 11} x 34im. Vertical pointer. 
station names. 


12in. R.A. 30/-. 


CO-AX 80 ohm CABLE 
High grade low loss Cellular Air Speed 
Polythene—fin. diam. Stranded Cond. 


Now enly 6d. yard 


BARGAIN PRICES—SPECIAL LENGTHS 
20 yds. Q/-; P. & P. 1/6. Coax. Plugs 1/-. 
40 yds 17/6. P. & P. 2/-. Sockets I/-. 
60 yds. 25/-. P. & P. 3/-. Couplers 1/38. 


NEW ALL 

BOXED VALVES GUARANTEED 
Tr4 ss 83/6 | ECL8210/- | PCF80 $/- 
TRs.ss6/- | SCLs90 gQ/- | PCLS83 10/6 
384,3V4 7/- | EF80 7/6 | PCL84 9Q/- 
DAF96 EF86 8/6! PLS! 9/6 
DFIG bg, | EL84 7/- | PL82  9/- 
DK96 EY51 9/- | PL83  8/= 
DLIG BY86 Q/- | PY32 10/6 
ECCS EZ81 %/- | PY81_ §/= 
BCes2 +7/- | Gz32 9/6 | PYR? W- 
ECC83 PCC884 B/- | U25 10/6 


TRIMMERS. Ceramic (Compression Type)— 
30 pF.,.50 pF., 70. pF., 9d.; 100 pF., 150 pF., 
1/3; 250 pF., 1/6; 600 pF. 1/9. 


PHILIPS Bee Hive Type (conc. air spaced)— 
2:8 pE. ]/-; 3-30 pF. 1/-. 


METAL RECTIFIERS-STC. 
4/9; RM2 6/6; RM3 7/6; 
RMS Qi/-; RM4B 17/6. 


JACK PLUGS—2}in. Igranic type 2/6; 
Screened ditto, 3/8; l4in. Screened 2/3; 
Transistor type Min. & Sub-min. 1/3. 


TACK SOCKETS—Moulded Igranic type, 
open 3/6, ditto, closed 4/-, Pax. type open 
9/6, ditto, closed @/-. Transistor type 
closed, Min. & Sub-min. 1/6. 

EAR PLUG PHONES—Min. Continental type 
3ft. lead, jack plug and socket. High Imp. 
8/-. Low Imp. 7/6. M/Coil 12/6. 
WAVECHANGE SWITCHES. 1 p. 12-way 
Qp. 2-way, 2 p. 6-way,, 3p. 4-way, 4p. 2-way, 
4p. 3-way, long spindle, 3/6 ea. 

STYLUS REPLACEMENTS. Diamond Styli 


for L.P. or Stereo, for all pop. types, BSR» 
€ollaro, Garrard ete, 21/3 ea. Gtd- 


Types—RM1L 
RM4 16/-; 


12 mths. SAPPHIRE ditto, 5/3 ea. Comp. 
range im stock. 


7 


size 13 x 4 x 5Zin. 
| *©3-3" or “5-10’’ Amplifiers. 


ra 


| CONTROL PANEL KIT 
| cheom panel, £2/5/-. Carr. 2/6. 


2-VALVE PRE-AMP. UNIT 


Complete Kit. £5/19/6. Carr. 3/6. 


7 VALVE AM/FM RADIOGRAM CHASSIS 


Horizontal 
Gold on brown background. A.C. 
200/250 v. operation. Magic-eye tuning. Circuit diagram now available. 


Aligned and tested ready for use £1 3 = 10 a 0 Carr. & Ins. 7/6, 


Complete with 4 Knobs—walnut or ivory to choice. 
3 ohm P.M. Speaker only required. Recommended Quality Speakers 10in. Rola 27/6. 
12in. B.A. with Tweeter, 42/6. E.M.I. 134 x 8in., 37/6. Carr. 2/6. 


§ Condensers 150 v. 


8 ohms 13/6. 


6 VALVE AM-FM TUNER UNIT 
| Med. and VHF [90 m.-550 m., 93 Mc/s-f06 Mc/s, 6 valves and metal rectifier. 
| Self-contained power unit, A.C. 200/250 v. operation. 
3. push-button controls, on/off, Med., WHF, low and high output with gain 
control. Perspex front panel I1£ x 4in. with 7in. illuminated dial. Overall 
A recommended Fidelity Unit for use with Mullard 
Available only at present as built-up 
| units, aligned and tested ready for use. Bargain Price £12/10/-. 
Available shortly in Kit Form at approximately 10 Gns. 


MULLARD 3-3” HI-FI 
AMPLIFIER. 3 VALVES 3 WATT 


£9/19/6. 
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Indoor FM aerial 3/6 extra. 


TRANSISTOR COMPONENTS 


Midget I.F.’s—465 Ke/s. 7 in. 

diam. 
Osc. Coil M/W in. dia... 5/3 
Osc. Coil M. & L.W. ......... 5/9 
Midget Driver Trans.3.5:1 6/9 
Midget Output Trans. Push 

Pull—3 ohms .......-.....-: 6/9 
Elec. Condensers—Midget Type } 
| mfd. 50 mfd. ea. 1/9, 100 mfd. 
2/-. 12 v. wkg. 


working: 
.O1 mfd., .02 mfd., .03 mfd. 
.04 mfd. 9d., .05 mfd., .! mfd. I/-. 
.25 mfd. 1/3; .5 mfd. 1/6, etc. 
Midget Tuning Condensers 
J.B. ‘‘OO ’”’ 208 pf. and 176 pf. 
8/6; ditto with trimmers 9/6. 
JB 220pf. and 105 pf. conc. slow 
motion 10/6. 365 pf. single 7/6. 
Sub. Min. Zin. Dilemin 100: pf., 
300 pf., 500 pf. 7/- each. 

FERRITE AERIALS. M. & 
L.W. car aerial coil 9/3. 

Midget Vol. Control with edge 
control knob. 4 K/ohms, with 
switch, 4/9. Ditto less switch 3/9. 
Speakers: P.M.; 2in. Plessey 
75 ohms 15/6. 24in. Continental 
8 ohms 13/6. 7 x 4in. Plessey 
35 ohms 23/6. 24in. Continental 


TRANSISTOR BARGAINS 
Brand New—BVA Ist Grade 

OC44 8/6 OC70 

OCc45 8/- OC7I 

Ocs! 7/6 GEX34 

GETII4 6/6 OA70 

OC72 7/6 OAS8I 

AFII7 9/6 OAT9 


Magic-eye indicator, 


Carr. 5/-. 


3 ohm and I5 ohm Output. 


Hi-Fi quality at reasonable cost. Bass 
Boost and Treble controls, quality 
sectional output transformer, 40 c/s- 
25 kc/s. + 1-dB. 100 mV. for 3W., less 
than 1% distortion. Bronze escutcheon 
panel. : 

Complete Kit only £6/19/6. Carr. 5/-. 
Wired and tested 8 gns. 


MULLARD “5-10” AMPLIFIER. 

5 valves 10W. 3 and 15 ohms output. 

Mullard’s famous circuit with heavy duty ultra-linear 
quality output transformer. 
Carr. & Ins. 7/6. 
Ready built £11/19/6. 


Bass, Treble and Volume controls with 4-position selector switch and llin. x din, eseut- 


Basic amplifier kit price 


Amplifier Kit and Control Panel Kit $11/19/6. Ditto ready wired £14/10/-. 


Based on Mullard’s:famous 2-valve (2 x EF'86) circuit with full equalisation, with volume, 
bass, treble, and 5-positien selector switch. Size 9in. x 4in. x 2in. 


ANOTHER 


We manufacture all types Radio 
Mains, Transf. chokes, Quality 
O/P Trans., etc. Enquiries invi- 
ted for specials, prototypes for 


small production runs. Quota- 


tion by return. 


RECORDING TAPE 


Famous American Columbia (CBS) 
Premier quality tape at NEW RE- 
DUCED PRICES’ A genuine recom- 
mended Quality Tape—TRY IT Brand 
new, boxed and fully guaranteed. 
Fitted with leader and stop foils. 


Standard Double Play 
bin. 600ft-. 13/- 1,200ft. 31/6 
5iin. 900ft. 10/- 1,800ft. 37/6 
Tin. 1,200ft. Q1/- 2,400ft. 47/6 

Long Play Post & Pack per 
din. 900ft. 17/6 reel, 1/- plus 6d. 
5%in. 1,200ft. 19/6 ea. for additional 
Tin. 1,800ft. 28/6 reels. 


SPECIAL OFFER. 3in. Message tape 
150ft. 3/9; 3in. L.P. 225ft. 4/9; 3in. 
D.P. 300ft. 6/6; P. & P. per reel 6d. 
TAPE REELS. Mnfrs.’ surplus 7in. 
2/3; Stin. Q/-; din. Q/-; 3in. 1/3; 
Plastic spool containers. Sin. 1/9; 


5fin. Q/-; Tin. 2/8. 


SPEAKERS P.M. 3 ohms. 2}in. EMI, 


15/6. 3in. Goodmans 16/6. 5in. Rola 
15/6. 6in. Elac 16/6. in. x4in. Good- 
mans 15/6. 8in. Rola 19/6. 10in. Elac 


Q5/-. Lin. x Gin. Goodmans 22/6. 22in. 
E.M.I. Tweeter, 22/6. 13$in. x 8in. 
E.M.L 35/-. 


ENAMELLED COPPER WIRE—4Ib. reel§ 
14g-20g 2/6; 22g-28g. 3/-; 30g-34g. 3/9; 
30g-38g. 4/8; 39g-40g. 4/6 etc. 


TINNED COPPER WIRE 16-22g., 2/6 iIb. 
VALVE HOLDERS—Int. Oct. 6d. Nylon 
or Ceramic, B7G, B9A unskirted, 94. B7G 
B9A skirted 1/- each; B7G with Can 1/6; 
B9A with Can, 1/9 etc. 


KNOBS—Modern Continental types: 
Brown or Ivory with Gold Ring, lin. dia. 
9d. each, 1?in. ]/- each, Brown or Ivory 
with Gold Centre lin. dia., 10d. each; 
1Zin, 1/3 each. ‘ 


LARGE SELECTION AVAILABLE, 


TAPE RECORDER BARGAIN 


Mnfrs.’ end of production Surplus Offer 


A 24 gn. Tape Recorder offered at the bargain 
price of only 15 guns. plus 10/- carr. Supplied in 
3 Units already wired and tested. 
Circuit for quality recording from Mike Gram 
or Radio, using latest B.S.R. Twin Track Monar- 
deck Type TD2. 

Valve line-up—EF86, ECL82, EM84, EZ80 and 
Selenium Diode. Send for detailed list—3d. stamp. 


Complete Kit comprising items below. 
BARGAIN PRICE 15 Gns, +2°- 


2-tone Cabinet and 8in. x 5in. Speaker. Size 14in. x 10in. 


X THM. oe eee hee teen e nes £310 O-+ 5/- Carr. 
Wired Amplifier complete with 4 Valves, front Panel, 

Knobsetos= at hencn arene kere cana epee 12 6+ 3/6Carr. 
B.S.R. Monardeck Type TD2 ..----+--++ 2200s etree rene: 7 9 O+ 4/6 Carr. 


Accessories: Mike, Tape, empty Reel, screened Lead and 
Plugs, Instructions, etc.....----+-+++-- 
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A modern 


Carr 


0 + 2/- Carr, 


TYGAN FRET (Contem. pat.), 12x 12in. 
Q/-; 12x 18in. 3/-; 12x24in. 4/-, ete. 
BONDACOUST Speaker Cabinet Acoustio 
Wadding, 12in. wide, any length cut 1/6ft. 
4/- yd. EXPANDED ANODIZED METAL 
Attractive gilt finish jin. x tin. diamond 
mesh 4/6 sq. ft. Multiples of 6in. cut. 
Max. size 4ft. x 3it. 47/6 plus carr. 


JASON F.M. TUNER. UNITS 
Designer-approved kits available. 
FMT1. 5 gns., 4 valves 20/-. 


FMT2. £7. 5 valves 35/- 
JTV Mercury, 10 gns. 3 valves 22/6 
ITV2.  £13/19 4 valves 28 


NEW JASON F.M. HANDBOOK 2/6 
48: hr. Alignment Services, '7/6 plus 2/6. 


CONDENSERS—Silver Mica. All values 
2 pf. to 1,000 pi., 6d. each. Ditto ceramics 
9d. Tub. 450 v. T.C.C., etc. .001 mfd., .01 
and .1/850 v. 9d. .02-1/500 v., 1/-. .25 


Hunts 1/6 .5 T.C.C. 1/9 etc., ete. 

CLOSE TOL. S/MICAS, 10% 5 pf.-500 pt 
8d. 600-5,000 pf. 1/-. 1% 2 pf.-100 pf. 9d 
100 pf.-500 pf. 11d. 575 pf.-5,000 pf. 1/6 


RESISTORS—Modern ratings full range 
10 ohms to 10‘ megohms. 20% 4-} w. 
Sd. ea., ditto 1 w. 6d. ea., 2 v. 9d. ea., 


1 meg. 9d. ea.). 

1/6 ea., (below 100 ohms Q/- ea.). 
WIREWOUND. 25 obms to 10K. 
5 w. 1/8, 10 w. 1/6, 15 w. 2/-. — 


PRE-SET T/V POTS. W/W 256 ohms-h) 
K. 8/-. 50 K.2 Meg. (Carbon), 3/-. 


Electrolytics All Types New Stock 
TUBULAR CAN TYPES 
25/25v. 50/12v. 1/9|/8+8/450 v. 4/6 
-50/50v. 100/25v. 2/-/82+82/275 Vv. 4/6 
8/450v. 4/850v. 2/3|50+50/350 v. 6/6 
16/60/450 v. 5/6\60+250/275v. 17/6 
1 32/32/4590 v. 6/6(\100 + 300/275v12/6 
| Transistor Midge types—all values 1 mfd, 
to 50 mfd. 1/9 ea., 100 mfd. 2/-, 12 v. 


VOLUME CONTROLS—5K—2 Meg. 
ohms. 3in. SPINDLES, MORGANITE 
MIDGET TYPE. lin. dia. Guar.}-. 
1 year. LOG or LIN, ratios, less Sw..J 
8/- D.P. Sw. 4/6. Twin Stereo less 
Sw. 6/6. Some values with DP Sw. 8/6. 


DE-LUXE RECORD PLAYER KIT 


Incorporating 4 Sp. Garrard Auto-Slim 
unit and Mullard latest 3 w. amplifier 
(ECL86 and EZ80), vol., bass and treble 
controls, with 8 x Sin. 10,000 line speaker) 
Contemporary styled two-tone cabinet. 


charcoal grey and off-white with 
matching blue relief. Size I174in. 


x I6in. x 8in. 


COMPLETE KIT. 

Carr. and ins. 10/-. £13.1 9.6 

Cat. and Const. details 2/6 (free 

with kit). 

FRONT SECTION, which houses 

amp. and speaker is detachable 

from cabinet. Price, as separate 

unit for stereo, £5/17/6. Carr. 5/- 
Only a few| Terms: 
items are 
listed from 
our com- 
prehensive 
stock. 
Write now 
for full 
bargain 
lists, 3d. 


C.W.O. or C.0O.D. 
1/3, 3lb. 2/3, Sib. 2/9, LOlb 3/9, etc. 


post and packing 4lb. 9d., IIb 


RADIO COMPONENT 
SPECIALISTS ©*<*"st32 


'70 BRIGSTOCK RD., THORNTON HEATH, SURREY 
Tel.: THO 2188: Hours-9 am.—6 p.m. | p.m. Wednesday, 
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(13) 


(14) 


(18) 


(1) MULLARD ‘10 Pius 10” 
STEREO AMPLIFIER 

A High Fidelity design nroviding up to 

10 watts (per channel), 

KIT OF PARTS £20.0.0 

BUILT AND TESTED £24.0.0 (C. & 17/6.) 

We can also supply the MAIN AMPLIFIER 

for operation with our DUAL CHANNEL 

PRE-AMPLIFIER,. 

KIT OF PARTS £27.0.0 

BUILT AND TESTED £34.0.0 (C. & 1. 10/6.) 


(2) MULLARD DUAL 
CHANNEL PRE-AMPLIFIER 
A four-valve design for both STEREO- 
PHONIC and MONOPHONIC operation 
KIT OF PARTS £12.10.0 
BUILT AND TESTED £15.0.0 (C. & I. 5/-.) 


(3) THE ‘TWIN THREE” 
STEREO AMPLIFIER 

Based on a recent design by MULLARD 

LTD. it is ideally suited for use in POR- 

TABLE RECORD PLAYERS. 

BUILT AND TESTED £9.0.0 (C. & I. 7/6.) 

To construct a STEREO PORTABLE RE- 

CORD PLAYER we offer: 

Assembled AMPLIFIER with two ROLA 

8 x Sin. LOUDSPEAKERS and PORTABLE 

CASE for £16/10/0 (C. & I. 10/-.) 


(4) THE ‘‘TUDOR” STEREO 
AMPLIFIER 

A self-contained shelf mounting Amplifier 

designed to provide high quality stereo- 

phonic and monophonie reproduction. 

PRICE ONLY £35.0.0 (C. & 1. 7/6.) 


(5) TUDOR STEREO HI-FI 
SYSTEM 

Comprising a self-powered AM/FM 
Tuner, Stereo Pre-amplifier and 
12 watt per channel Stereo Power 
Amplifier. The Tuner and Pre- 
amplifier are housed in matching 
black crackle finish metal Cabinets 
for shelf mounting, with silver 
metal dials and matching knobs, 
SPECIFICATIONS: Tuner—out- 
standing quality providing full 
VHE/FM Long and Medium wave- 
band coverage, frequency range 
FM 87.5-108:5 Me/s. AM MW 522- 
1,630 Ke/s. LW 145-270 Ke/s. 
Multiplex outlet provided. Pre- 
Amplifier—Designed for use with 
the Tudor Stereo Power Amplifier 
with inputs for most types of 
Pick-ups, direct play from Tape 
Heads and ample sensitivity for 
either Crystal or Moving Coil 
Microphone. Power Amplifier 
—12 watts per Channel. 


AM/FM TUNER AVAILABLE AT 
24 GNS. (P. & P. 7/6.) STEREO 
PRE-AMPLIFIER AND POWER 
AMPLIFIER TOGETHER AT 
24 GNS. (P: & P. [0/-.) 


(12) STEREO TAPE PRE- 
AMPLIFIER Model STP-I 

For use with current TRUVOX, BRENELL 

or COLLARO “STUDIO” }- and }-track 

Stereo Decks. 

KIT OF PARTS £22.0.0 

BUILT AND TESTED £28.0.0 (C. & I. 8/6.) 


(13) _MULLARD TYPE “c” 
TAPE PRE-AMPLIFIER 
Suitable for most $-track Mono Tape Decks, 

KIT OF PARTS £14.0.0 
BUILT AND TESTED £19.10.0(C. & I. 7/6.) 


(14) MULLARD TAPE 
AMPLIFIER Model HF/TR3 
Based on Mullard’s type ‘A’ design and 
suitable for most 4-track Mono Tape Decks. 

KIT OF PARTS £13.13.0 
BUILT AND TESTED £19.0.0 (C. & I. 7/6.) 


(18) MODEL CR3/S TAPE 
RECORDER 

Incorporates the HF/TR3 Mk. II Tape 

Amplifier (described above) and the Collaro 

“Studio” Twin Track 3-speed Deck 

operating at 1jin., 3zin. and 7}in. Complete 

with Microphone and 1,200ft. Tape. 

KIT OF PARTS £33.8.0 

BUILT AND TESTED £43.0.0 (C. & I. 15/-.) 


Kit £15.15.0 (C. & I. 8/6.) 
KIT £19.10.0 (C. & I. 8/6.) 


COMBINED PRICE REDUCTIONS 
Mullard 5-10 Main Amplifier and 2-valve Pre-amplifier, 
BUILT AND TESTED £21.10.0 (Cc, & I. 8/6.) 
Mullard 5-10 Main Amplifier and 3-valye Pre-amplifier. 
BUILT AND TESTED £25.10.0 (C. & I. 8/6.) 
(Above items with PARTRIDGE Transformer £1/6/- extra.) 
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(6) MULLARD 3-VALVE PRE. 
AMPLIFIER TONE CONTROL 
Designed mainly for the STERN/MUL- 
Aae range of Monophonic Power Ampli- 
ers, 

KIT OF PARTS £10.0.0 

BUILT AND TESTED £13.13.0 

(C. & I. 5y/-: 


(7) MULLARD 2-VALVE PRE- 
AMPLIFIER TONE CONTROL 
Employing two EF86 valves and designed 
to operate with the Mullard MAIN AMPLI- 
FIERS but also perfectly suitable for other 
makes. 

KIT OF PARTS £6.6.0 

BUILT AND TESTED £9.19.9 

(C. & I. 5/-.) 


(8) MULLARD ‘ 5-10’ MAIN 
AMPLIFIER 

For use with MULLARD 2- or 3-valve 

pre-amplifiers with which an undistorted 

power output of up to 10 watts is obtained, 

KIT OF PARTS £10.9.0 

BUILT AND TESTED £13,10.0 

(C. & I. .6/6.) 

ABOVE INCORPORATING PARTRIDGE 

OUTPUT TRANSFORMER £1/6/- extra 


(9) MULLARD ‘“5-10RC”’ 
AMPLIFIER 

The popular " 5-10’ complete incorporating 

Passive Control. Unit. providing up to 10 

watts high quality reproduction with an 

input of 600 mv, 

KIT OF PARTS £12.0.0 

BUILT AND TESTED £16.0.0 

(C. & ¥. 7/6.) 

WITH PARTRIDGE OUTPUT TRANS- 

FORMER £1/6/- extra. 


(10) MULLARD ‘3-3RC”’ 

A HIGH QUALITY AMPLIFIER DE- 
VELOPED FROM THE VERY POPULAR 
3-WATT MULLARD “3-3” DESIGN, 
KIT OF PARTS £8.8.0 

BUILT AND TESTED {£1]1.10.0 

(C. & I. 6/6.) 

(Il) THE ‘‘'MONO-GRAM ” 
A small Amplifier of genuine high quality 
performance producing up to 3 watts 
undistorted output. 

KIT OF PARTS £4.10.0 

BUILT AND TESTED £6.0.0 

(C, & T, 3/6.) . 


Due to production stream- 
lining we are pleased to 
announce PRICE REDUC- 
TIONS ON ITEMS 16 & 17 


(16) JLIO POWER AMPLIFIER 

Incorporates the latest diode/pentode 

ECL86 valves in push-pull, PARTRIDGE 

ultra linear output transformer, PAR- 

TRIDGE mains transformer and smoothing 

choke. 10 watts power output, surplus 

power output, surplus power available for 

tuner, 

KIT OF PARTS £10.10.0 

BUILT AND TESTED £13.13.0 

(C, & I. 7/6.) 

(17) DOUBLE FEATURE 
PRE-AMPLIFIER 

Inputs for microphone, crystal or magnetic 

pick-ups, tuner unit, and in addition offers 

full facilities for tape recording and high 

fidelity replay. This unique feature means 

that should you wish to include tape in 

your hi-fi system at a later date all that is 

required is a suitable tape deck. Push- 

button switching for 3 tape speeds equalised. 

KIT OF PARTS £1313..0 

BUILT AND TESTED £19.19.0 

(C. & I. 5/-.) 

Prices if both units purchased fogether: 

KIT OF PARTS £23.13.0 

BUILT AND TESTED £32.0.0 

(C. & I. 10/-.) 

(19) Mk. Il “FIDELITY ” F.M. 
TUNER UNIT 

An attractively presented Unit incorporating 

MULLARD PERMEABILITY TUNING 

HEART and corresponding Mullard valve 

line-up. Very suitable to operate with our 

Mullard amplifiers, 

KIT OF PARTS £10.10.0 

BUILT AND TESTED £14.5.0 

(C. & I. 5/-.) 


(6) | 


(8) 


Fully descriptive leaflets avail- 
able on any of the above items. 


INSTRUCTION BOOKS 
AND DETAILED PRICE 
LISTS are Supplied Free with 
Kits of Parts but may be 
purchased separately if re- 
quired. 


Items 1, 2 and 14, 3/- each; 6 and 13, 
3/6 each; 7, 8, 9, 10 and 21, 2/- each; 
11 2/6 each; 12, 5/-. All Post Free, 
(instruction booklet for item 19 is 
same as item 14,) 
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THE ‘AIR KING” 


Our highly successful six-transistor luxury portable 
with the ‘SLIM Line” look. To build yourself, 
with printed circuit chassis for reliability and 
simplicity in construction. May be used as car 
radio, with full M.W. and L.W. coverage. 
LOOK AT THESE FEATURES: 
+ 500 milliwatt output to high flux 7 x 33in. high 
fidelity loudspeaker. + Six sélected MULLARD 
3 TRANSISTORS in latest supersensitive circuit plus 
germanium diode. yy Compact size only 9; x 32 x 6hin. 
high. yc Attractive three-tone cabinet, black, dark grey, and 
silver grey with gilt control knobs and all gilt fittings. yr Co-ax. 
% Brand new guaranteed components. y Push-pulloutput. + Auto- 
+ Long-life battery. + Super-sensitive internal Ferrite rod aerial. 
Special inclusive priee for all required components. 


Plus 
Alignment service available, Full assembly details ONLY £7. 19. 6 P; & P.4/-. 
and individually prized parts list, all of which ave available separately. Price 1/6, post free. 


NOW AVAILABLE!! MAINS UNIT 


to replace PFI1 4} x 44 volt battery as used in our “* AIR-KING ” Receiver described 


socket for car aerial. 
matic volume control. 


above. Size 23in. x 2tin. x Qin. (fits into battery compartment). A.C. mains 200/2 250v. 
operation. Complete with mains lead. Also suitable for any other receiver using same 


PRICE 29/6. P. & P. 2/-. 


METER BARGAINS!!! 
MODEL TK20A 


Meter size 24x12in. Sensitivity 1,000 o.p.v. 


type battery. 


MULTI 


ize 3% x2! x Lin. 


on both A.C, and D.C. A.C, and D.C. volts 0/15, 0/150, 0/1,000 volts. 
Complete with test 


D.C. eurrent 0/150 mA. Resistance 0/100K. 


prods, battery and full instructions. 
Our rea ee Be 1 
VALUE AT ON ‘us 1/6 

39/6 Pac PF. 


MODEL TKS50 


Size 5x31}x1iin. 1,000 ohms per volt. 
D.C. current: 1-250 m/a. D.C, and A.C. volts 
10, 250, 500 and 1,000 v. Resistance; 
0-10K, 0-100K, Complete with test prods, 
battery and full instructions. Outstanding 


buy at 57/6 Plus 2/6 P. & P. 


MODEL 200H 20,000 OPV 


| RANGES: A.C. VOLTS: 10, 50, 100, 500 and 1, 000 volts (10,000 
opy.). D.C. VOLTS: 5-25, 50, 250, 500 and 2.5K (20,000 opy. 
D.C. CURRENT: 0-50 micro-amps, 0-2.5 m/a., 0-250 m/a. 
RESISTANCE: 0-6k, 0-6 meg. (300 ohms and 30K, at centre 
scale). CAPACITANCE: 1l0pf. to .001mfd., .001mfd, to .Imfd. 
DECIBELS: —20 to +22dB. A fully guaranteed pocket size 
meter, knife edge pointer, top quality, supplied complete with 
test prods and full operating instructions 


at £5.5.0 ONLY Post iree 


Actual size 4} x 3% x lin. 


MODEL 500 


30,000 OHMS PER VOLT 
9-range D.C. voltage to 1 kKV., 7 ranges A.C. voltage to 1 kV. 
5 ranges D.C. current to 12 amp., 3 ranges resistance to 60 meg. 
Yneorporates internal buzzer for audible warning of direct shorts 
and blocking condensers for A.F. output. Capacity —20 
+56. Measurements 3,3; 6% x2iin. Outstanding value at 
£8. 17. 6 H.P. available. 
LEATHER CARRYING CASE 
for Model 500. Price 80/- only. 


ROCKETCORD = TRANSISTORISED RECORDER 


Why be bothered with a notepad? Take a Pocket Corder 
with you on those business trips, the mighty Midget 
is ideal. Simple to operate, a unique 4-way push-button 
Switch for record/playback, etc., and remote control 
switch built into microphone ensures complete ease of 
operation. Fully adjustable speed through the life of 
Batteries and the volume and Tone from the 2}in. in- 
ternal speaker is outstanding. All accessories included 
such as Leather Case, Accessory Case and Crystal Ear- 
a w piece, Tape, Batteries and Microphone, no other extras 
required. Up to 34 mins. recording time, operates on 1-9 volt PP3 and 2-13 volt U12 
Pen Batteries. Size 54 x 4 x Qin. Weight 24 oz. PRICE 12 Gns 
SPARE 2iin. empty spools J/< each; 2}in. 200ft. mu 
L.P. Tape 5/-. P. & P. 4/-. 


THE MINICO JUNIOR 
TRANSISTORISED 
TAPE RECORDER 


Record anywhere anytime, A truly portable versatile 
Recorder with a difference, the highly sensitive Crystal 
Microphone is built into the Zip Carrying Strap which 
leaves both hands free to operate your Cine Camera, the Microphone 
cam be removed for office use as a Dictating Machine or for Parties. 
Outstanding quality of reproduction and tone, up to 45 mins, playing time, twin track 
and operating on 4-14 volt Half-Pen Batteries. Robust Metal body, size 63 x 44 x 2tin. 
Weight 33 oz. Usual price 16 ens. OUR PRICE £6. 19. 6 

P&P. 4/- 


pepe iss with Microphone, Tape and Battery. 


STAFF VACANCIES!! 
SALES STAFF, AUDIO ENGINEERS 


(EXPD. & TRAINEE) Apply Head Office: 
3/5, EDEN GROVE, HOLLOWAY, LONDON, N.7. NORth 8161 
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GARRARD MAGAZINE TAPE DECK 


SAL a crack £5.19.6 4 crack £6.19. 


OFFER ! 


TRANSISTORISED 
SOUND MIXER 


Mixing 4 
Channels 
from high 
imped- 
aon ce 
source 
giving. *profes- 
sional results, 
inputs for high 
impedance  Micro- 
phone,Tuner, Gram and/or Tape Recorder, 
9 v. battery operation. Compact and 
beautifully styled, size 6 x 2: x 2tin. 
Standard Jack socket inputs. 

PRICE 59/ 6 
Complete with PP3 9 vy. battery, circuit 
diagram and instructions. P. & P. 2/6. 


P.&P. 5/-. 
each. 


Magazine complete with 600ft. D.P. Tape 32/- extra. 


RECORD PLAYERS 


GARRARD Model SRP10 Single Record 
Player fitted with high output crystal 
pick-up, £5/9/1. 4 
THE NEW GARRARD “ AUTOSLIM ” 
4-speed Autochanger with erystal pick- 
ux £6/10/-. 

RRARD : ** AUTOSLIM DE LUXE” 
8 eet ‘Autochanger, incorporates tran- 
scription Pick-up. Arm, £11/8/-. 
B.S.R. Model UA14, “a 4-speed Mixer 
Parr with — crystal pick-up, 
£5/19. 
The ti GARRARD Model 4HF High 
Quality Single Record Player fitted with 
the latest T.P.A. 12 pick-up arm and 
G.C.8¢ crystal Cartridge, £16/1'7/6. 
PHILIPS Model AG1016. <A 4-speed 
Player which can be operated both 
manually and automatically. Suitable 
for Mono or Stereo operation, £12/12/-. 


STEREO VERSION available. Price 


72/6. P. & P. 2/6. 


“STARFLITE TRANSMITTER” 


Designed to meet the needs of most amateurs 
the Starflight has single-knob bandswitching, 
front panel switch to select any of five 
erystal positions with provision for an 
external VFO. Controlled carrier modulator 
permits almost 100% of the CW input to 
be used on AM peaks, Grid-block keying 
provides chirp-free operation. A full wave 
silicon diode power supply effects extremely 
low output ripple for cleaner CW trans- 
maission, electron-coupled Pierce Oscillator, 
capacitance bridge neutralization of the final 
and a three-stage lowpass filter. An illumi- 
nated edgewise D’Arsonval panel meter. Pi-network output provides the correct im- 
pedance match between the plate circuit. and any 50-72 ohm coaxial feeder. Hasy to 
follow point-to-point instructions supplied with each set of components. When con- 
structed the Unit is housed in a heavy gauge steei Cabinet finished in grey crackle. 
SPECIFICATIONS: Power Input—9%0 watts peak. Operation: CW, AM Phone—crystal 
or VFO Control. Band coverage: 80-10 metres. Coupling: Pi-Network. Valve Line-up. 
6146, (2) 6CL6, 12AX7, 6DE7. Low Pass Filter, Size 134in, wide x 12in. deep (inc. 
knobs) X Le ras nen oe peace Por koe. 28 Ibs. Power requirements: 200/240 y. 
50-60 cps, 225 watts. FOR — Carriage and 


Insurance 15/-. 
STEREO TAPE DECK 
WITH BUILT-IN 
PRE-AMPLIFIER 


A professional addition to your Hi-Fi Stereo 
System consisting -of two basic Units, the 
Tape Deck-and_ Pre-amplifier, which employs 
4 Transistors and 4 Valves. This unit will record 
and playback 3-track stereo or }-track mono at eith®™ 
73 ip.s. or 3% i.p.s., both speeds being fully equalised. 
Features: Track System: j-track 2 channel stereo or mon- 
aural record and playback. Independent single channel 
recording on either channel while playback on other channel. Head Type: j track, 2 channel 
in-line -stereo. and associated erase heads. Low loss laminated-pole pieces. Level In< 
dicators: 2 Meters, 1 per channel. Digital Counter: 3 digit tape position indicator. Auto- 
matic Stop: When tape runs out or breaks. Inputs: Microphone 1 mV (50 K/ohms im- 
pedance). Gram/Tuner 50 mV (high impedance). Output: (cathode follower). Monitor 
Sockets: 2x 5 K/ohms impedance. Andio Output: 500 mV. Oscillator: Push-pull 80 ke/s. 
S/N Ratio—45 dB or better at 7}in. tape speed. Separation: 45 dB or more between 
stereo channels. Frequency Response: 40 to 15,000 cycles per sec. at 74 i.p.s., 40 ta 
9,000 cycles at 32 i.p.s. Single Motor: 4-pole heavy duty induction type. Power Supply 
240 v. A.C. 50 cycles. Size: 64*104x15in. Tape Size: Up to 7in. Line-Up: 4-28B173 


A cE 7. 1-12AU -J2BA7 Valve. 
transistors, 2-12AT7, 1-12AU7, 1-12BH7 Valves. PRICE 49 Gns. (C. & I. 15/-) 
Complete range available. 


JASON The following are selected examples only. 


FMT1 TUNER. 4 valve with ratio detector plus matched pair germanium diodes. Ex- 
ternal power supply required. All required components, £6/15/-. P. & P. 2/6. 

FMT2 TUNER. The modern shelf mounting version of the FMT1 complete with honey- 
comb eal and complete with built-in power supply. All required-components, £10/12/6. 
P. & P. 4/-. . 
FMT3 TUNER. 7 valve tuner, with Foster Seeley discriminator. For fringe areas 
complete with power supply. All required components, £12/5/-. P. & P. 4/-. 
“MERCURY 2’? TUNER. 5 valves with special turret for switching channels to operate 
on 3 F.M. stations: Home, Third and Light, and TV channels as required. Foster Seeley 
discriminator. Less power unit. All required components, $10/12/6. P. & P. 2/6. 
ITV2 TUNER. Switched tuner covering B.B.C., F.M. and B.B.C. TV and ITV. Turret 
tuner re built-in Foster Seeley discriminator. All required components, £15/10/-. 
P. & P. 4/- x2) 

Instruction books and itemised price lists available separately as 


folloaxs: FMT!I, FMT2, FMT3, 2/6 each. MERCURY 2, JTV2, 3/6 each. 


SEE FOLLOWING PAGES FOR MORE 


Carriage and insurance on each above 4/- 
extra, 


ITEMS AND ADDRESSES 


~ 


OcToBER, 1964 


A 6-valve Superhet Radiogram Chassis of 


| 
CHASSIS BARGAIN! outstanding quality covering M.W. 200-550 


Metres, L.W. 1,200-2,000 Metres, V.H.F. 87-100 
€/s. Incorporating internal Ferrite Rod Aerial 
and the famous Gorler Tuning Heart for V.H.F. 
Pick-up input suitable for most modern Record 
layers. Power output 4 watts, valve line-up: 
EZ80, EABC80, EF86, ECH81, EL84, ECC85. 
Volume On/Off and Tone Control, attractive black 
Tuning Dial size 15 x 6in. with gold lettering and 
contrasting cream and gold knobs. A.C. 200/ 


250 v. Si 7 Be 
. v. Size 15 x 7% x 64in PRICE 16 Gns. 
Or £3/9/- Deposit (plus P. & P.) and 9 monthly payments of 39/8. ie ala 


The"HIGHWAYMAN" 


OUR QUALITY CAR RADIO TO 
BULD. YOURSELF’ AT A NEW 
LOW PRICE. Look at these features:— 
> Attractive styling. % Push-pull output. % Three 
latest Mullard transistors plus valve types EBF83 
and ECH83. % No buzz, high output and sensitivity. > Prirted 
circuit (latest type). yk 74in. high flux p.m. speaker and 
baffle. + Medium and Long Waves. 4 Push button for 
fingertip control. % Extremely low battery consumption (less than 4 amp.). + Easy to 
fit any make car (positive earth only). > 12-volt operation. % Compact size, measures 
only 7x7 x 2in. deep. 4 Easy assembly, supplied with dial and drive already mounted. 


Bpecial inclusive price of Only £7 1 9 6 


All parts available separately. Plus 5/- P. & P. 


Individually priced parts list and comprehensive instruction booklet 2/6 post free, 
(Deducted from cost if complete parcel purchased later.) 


Optional extras; 3-section chromium plated weatherproof telescopic aerials type 1, 177/44” 
19/6. Type 2, 2”/43* 29/6 both plus p.p. 2/6 if purchased separately, 


The B.H. HI FIDELITY 14 AMPLIFIER 


— A first-class amplifier designed for the audio enthusiast 
and professional musician. SPECIFICATIONS: Power 
output 14 watts. Separate bass and treble controls, 
full mixing facilities. Ideal for use with guitar, Freq. 
response 15-20 ke/s. Input 1, 5 m/v. Input 2, 40 m/v. 
Output imp. 3 or 15 ohms. Valve line-up: 2-EL84, 
EF86, ECC83, EZ81. Gold hammer finish chassis, 
engraved Perspex front panel. 

PRICE Ready Built 11 Gns. 


or in KIT FORM 9 GNS. P. & P. 7/6 each. 


Simple point to point instructions supplied with each kit. Top quality components used 
throughout ensuring perfect results. Instruction book available separately 1/6. Attractive 
case with carrying handle available shortly. 


BUILD YOURSELF AN 
INEXPENSIVE TAPE RECORDER! 


LATEST COLLARO STUDIO TAPE TRANSCRIPTOR—Incorporating Record Interlock 
Lever, 3 motors, 1%, 3}, 73 i-p.s., takes 7in. spools. Push button controls. NEW LOW 
PRICE OF £10/10/- ONLY plus 7/6 P. & P. Usual H.P, facilities. 


NEW TAPE RECORDER AMPLIFIER 
TYPE 8311-V. Sub-assembled—anyone 
tan build Printed Circuit, all components 
mounted and dip soldered. Already 
tested. Each lead cut to length. All that 
is required to complete the tape recorder 
is for a few components to be mounted in 
the cabinet and the iree end of the leads 
soldered to terminals which are clearly 
marked, everything supplied, all you need 
is soldering iron, pliers and screwdriver. 
Valve line-up: EF86, ECC83, 2 x ELS84, 
EZ81 and EM34 magic eye. Monitoring 
output facilities socket for feeding to high serena so "8 : 
quality amplifier can be used as “* straight '’ amplifier for record reproduction. EQUAL- 
ISING ON TWO SPEEDS. OUTSTANDING VALUE AT £11/11/- plus 2/6 P. & P. in- 
clading all necessary instructions. fi 

ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE. Suitable for above amplifier 
' and Collaro Studio Deck. Fitted 9in. x 5in. High Flux P.M. speaker for high quality 
reproduction. Inclusive price £5/5/- plus 5/- P. & P. Full list of competitively priced 
mics. and stands on request. The above 3 items purchased at one time SUPPLIED CAR- 
RIAGE PAID. 

NOW AVAILABLE. FOUR-TRACK STUDIO DECK AS ABOVE FITTED WITH HI-FI 
FOUR-TRACK HEADS. Price £13/19/6, plus 7/6 P. & P. 

TAPE RECORDER AMPLIFIER 8311-4V exactly as 8311-V but four-track suitable for 
Hi-Fi four-track heads. Price £12/12/-. P. & P. 2/6. 

N.B.—Four-track deck and amplifier fit the above case without any modification whatso- 


ever. 
PRE-AMPLIFIER KIT TYPE 8312-CP. Complete high quality pre-amplifier kit for use 
with Collaro Studio Deck. Price £8/8/-, plus 2/6 P. & P. 


< ALSO SEE PRECEDING PAGES 
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CHASSIS BARGAIN! Latest printed circult THREE WAVE: Long, 


Medium and Short, Extremely sensitive, Ferrite 
= rod aerial, 4 watts output. Valve line-up: HCL82 
Gee EZ80, EBF89 and ECHS81. Tape and gram inputs. 
Tone control. Attractive dial (size 124 x 48in.) in 
Maroon with gold lettering. Overall chassis size: 
144 x 7k x 6iin. A.C. 200/250 v. Fully 
uaranteed, { 
g d SPECIAL PRICE £9.1 9.6 


PL& Py 5). 
Or £2/19/6 Deposit (plus P. & P.) and 7 monthly 
Payments of 22/6. 


HI-Fl STEREO HEADPHONES 


For the connoisseur who requires perfection, Each Earphone 
consists of a 2in. Dynamic Loudspeaker with a full frequency 
range, fitted with foam rubber Ear Pads tor added comfort 
to keep out noise and to maintain-an exceHent bass response 
The _Tesistance -Junction box with change-over? ‘switch 
provides sifhple transfer irom Phones to Speaker. Specifica- 
tions: Frequency Range 45-15,000 ¢.p.s. Input Impedance— 
16 ohms. Power Rating—} watt. Weight—13 ozs. PRICE 
5 Gns. P. & P. 2/6. Junction box 15/- extra, 


STEREO STETHOSCOPE HEADSETS 


Enjoy personal listening in absolute comfort with the new lightweight Stethoscope Head- 
sets, suitable for stereo or monaural. Magnetic low impedance. Complete with 6ft.: of 


PRICE 
25/- 
MONAURAL STETHOSCOPE HEADSETS 


Suitable for Radio Tape Recorders, or monitoring tape recordings, 
magnetic low impedance or Crystal High impedance. Complete 


price 10/6 Pen 


Cable and Stereo Jack Plug. PL & P. 1/6. 


with 4ft, of lead and miniature Jack Plug, 


OUTSTANDING 
PRICE REDUCTION! 


THE B. & O. ST/M PICK-UP 
COMPLETE WITH SP11 STEREO- 
DYNE MAGNETIC CARTRIDGE, 
A Transcription: Pick-up of out 
standing quality employing a 
specially designed counterbalance 
and unique weight adjustment, 
SPECIFICATIONS: Length 103in. 
from tip of Cartridge. Height 23in. © : : =e Ss 
Stereo/Mono Cartridge :—Frequency Response: +2.5dB irom 30 ¢.p.s. to 15 ke. 
Output Voltage: 7 mY. per channel at 5 cm./sec. at 1,000 e.p.8. Separation: 20 dB mini- 
mum. D.C. Resistance: 1,250 ohms. Inductance: 200 mH. Recommended Tracking Force: 
2 to 4 grams. Compliance: 5 x 10 = & cm/dyne in all directions, Stylus: Diamond, radius of 
curvature: 7th. Recommended Load: 47,000 ohms. 9! Gns plus 3/6 
PRICE 2 dpe sid at 


toe 7 Par 
RECORDING TAPE BARGAINS 


“BEL-CLEER” 


FOR THE FIRST TIME IN THIS 


“LAFAYETTE” 


AMERICAN RECORDING TAPE. Brand 


COUNTRY CANADA’S HI - Fi new and boxed. Fully guaranteed, 
MAGNETIC RECORDING TAPE— 34in. D.P. 600ft. MYLAR...... 
Following sizes available — others to din. Std. 600ft. ACETATE...... 
iollow. BRAND NEW — NOT SUB- Sin. L.P. 900%. ACETATE .... 
STANDARD, Sin. D.P. 1,200ft. MYLAR...... 1 
High grade acetate base. Attractively Siin. L.P. 1,200ft. ACETATEH.... 
boxed fitted Jeaders, fully guaranteed: 5jin. D.P. 1,800ft. MYLAR.... 
DIDS eb COOL. carte sey aoncrerc othe ea 12/6 Jin. Std. 1,200ft. MYLAR.. 

co) 1 ae PM Sets ¢ en er seeee 15/- Tin. L.P. 1,800it. ACETATE 
Stine TEP. TDD ee se aes 18/6 

Tin, Bid. E00fb. ...hS..0s -«» 18/6 


Was, DP 18008 ees vee 


PLASTIC TAPE SPOOL 
Best quality. 2}in. 1/-; 3in. 1/8; 4in. 
Z/-; din. Q/-; 5fin. 2/8; Tin. 2/6. 
Any single item plus 6d. P. & P. 
Orders over £1 post free. 
PLASTIC SPOOL CONTAINERS 
For spool sizes: 5in. 1/6; 5}in. Q/-; 


Tin. 2/3. 


NEWS FLASH! 


Yet Another New 


Electronics Centre 
Opening Shortly at 


125 THE MOOR, 
SHEFFIELD 


TAPE SPLICER 

Fully automatic, 

dual action cut and 
g trim. Hold tape 

firmly in position. 
4 A perfect Boog 

, every time. lac: 

14/6 P.&P.1/6 chrome finish. 
Complete with instructions and spare 
cutting pad. 


VISIT YOUR NEAREST STERN-CLYNE ELECTRONICS CENTRE 


LONDON: 


18, Tottenham Ct. Rd., W.I. MUSeum 5929/0095. Half-day Saturdays. 
23, Tottenham Ct. Rd., W.Il. MUSeum 3451/2. Half-day Thursdays. 

309, Edgware Road, W.2. PADdington 6963. Half-day Thursdays. 

109, Fleet Street, E.C.4. FLEet St. 5812/3. Half-day Saturdays. 

162, Holloway Road, N.7. NORth 7941. Half-day Thursdays. 

9, Camberwell Church Street, S.E.5. RODney 2875. Half-day Thursdays. 


MAIL ORDERS AND ENQUIRIES TO: 


CROYDON: peter 
12, Suffolk House, George St. MUNicipal 3250. Half-day Wed. BRISTOL 
BRISTOL: BRANCH 
26, Merchant Street, Bristol, |. Bristol] 20261. Half-day Wed. natok 
LIVERPOOL: pin, 
52, Lord Street. Royal 7450 wer 
MANCHESTER: geht 


20/22, Withy Grove, Manchester, 4. BLAckfriars 5379. Open 6 days a week. 


Dept. W.W., 3-5 Eden Grove, Holloway, London, N.7, NORth 8161/5. 
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London's Largest Stocks of 


THE HOME OF HI-FI 


SRB RRR ERR RRR ROR RERTRAE 


AT 


ON STUDIO 


Hear and compare the very latest 


HI-Fl EQUIPMENT 


Visit our spacious showrooms at 33 Tottenham Court Road or 207 

Edgware Road, whichever is most convenient. In our Demonstration 

Studios you can see, examine, hear and compare the very latest products 
in the realm of high-fidelity reproduction. 


@ TAPE RECORDERS @ TAPE DECKS @ MICRO- 


PHONES @ AMPLIFIERS @ CONTROL UNITS @ AM/FM 
TUNERS @ RECORD PLAYERS @ AUTOCHANGERS @ 
TRANSCRIPTION TURNTABLES . PICK-UPS 
@ LOUDSPEAKERS @ SPEAKER SYSTEMS @ CABINETS 
AND ENCLOSURES @ TRANSISTOR RADIOS. 


COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC. 
LASKY’S 


PRIVILEGE PARCEL PRICES. 


AMPLIFIERS 


THE BH-14 HI-FI MONO AMPLIFIER KIT 


High quality 14 watt power 
amplifier with bass, and _ treble. 
Separate volume controls on each 
input. Inputs: 1-5 m/y.; 2-40 m/v. 
Output impedance 3 or 15 ohms. 
5 valyes—line-up: 2.x -EL84, 1 x 
EF86, ECC83 and EZ81. Frequency 
-response 15 c/s,—20 Ke/s. Ideal for 
the discerning Hi-Fi enthusiast ‘or as 
guitar «mp. Gold hammer finish with 
distinctive . Perspex front. panel. 
Complete kit of parts eer detailed 
construction data. 


9 GNS. POST FREE. Insurance 


MAY BE 


by all the well-known makes including :-— BUILT. FOR Doak aren SDIe Rae: 
marae Roe ier raven AVAILABLE READY BUILT AND TESTED. 11 GNS. POST FREE. 
BRENELL GOLDRING LOWTHER STUZZI : 
CHAPMAN - GOODMANS LUSTRAPHONE TANDBERG ARM ST R 0 N G 
COLLARO GRUNDIG ORTOFON TANNOY Z 
CONNOISSEUR HARTING PAMPHONIC TELEFUNKEN 
COSSOR HM. PHILIPS THORENS EQ U | P i E N T 
DULC? JASON QUAD TRUVOX 
STRAY KORTING RESLO VORTEXION We siadk all the latest models by 
‘s mous manu ‘er, 
FERROGRAPE LEAK ROGERS WB. Illustrated: Model 227M—AM/FM 
FI-CORD LENCO SIMON WEARITE Tuner Amplifier, 
GARRARD LINEAR SOUND WHARFEDALE ASE 208 Sos. 5h lest aretets £21/4/- 
If you cannot pay us a visit please send us details of your choice of equipment and we Model 227M .:...<.... £33/18/- 
shall be pleased to quote. See Complete Systems. oe Eh ces Model 223.....6.-75-- eee 
A Lasky’s “ Privilege Parcel *? allows you to purchase the Audio System of your choice ore Sass < eee ae Pe 
at a worth-while cash saving. We shall be pleased to quote our ‘* Privilege Parcel’ P:.C.U; 025. Stenco: Pre-amp. Sista £21/-/- 


Prices for any selection of equipment of your own choice. Send us details of your 
requirements. H.P. Terms can be arranged on Privilege Parcels. 


An SPEED AUTO-CHANGERS 


SCOOP! LASKY’S CAN NOW OFFER 
B.S.R. AUTOCHANGERS AT 
LOWEST EVER PRICES! 


H.P. Terms available. 


The full range of Record Housing equipment 


£) cabinets, speaker enclosures, etc., stocked. 
All brand new and fully guaranteed—complete with Delivered anywhere. Catalogue FREE on 
BE) cartridge and stylus. request. 
TAEDA sain ie wie iv wip eo Sava oR ya ae Es 19 6 
EI UAI16 4-speed mains model.......-.. £419 6 
UA14 4-speed 9 y. battery operated £519 6 / 
UA20 4-speed SpMickrsonptcric pe aa £519 6 HA U G PU R AS E O Ee i FR 
2 ay Oe Se All Brand New and Unused in perfect working order. * 
: SP aed Say meg Supplied complete with crystal microphone, reel of tape and empty spool, also screene: 
COLLARO Studio C60 wired = Auto-Slim Mono .......-- +--+ £6 10 lead for recording from radio, pick-up, etc. The following specifications are common 


BPEPRPRESB EB ERRPRRBRRRAR BARA 


for stereo monaural p.u. Auto-Slim Stereo 


£619 6 Auto-Slim Mono Plug-in head -.... 
MAGNAVOX-COLLARO lat- 


to all three models: Tone Control, Visual Recording Indicator. Inputs: Microphone, 


Radio, Record-Player, Radiogram, Telephone Adaptor, Fully Automatic Erase. 


0 
0 
Auto-Slim De L M AT6 £11 3 ° 
0-8 uxe Mono iseee Facilities: Fast spooling, forward and reverse. Valves: Latest Mullard Miniature 
est model. 4-speed Stereo Auto-Slim De Luxe Stereo AT6 .. £12 5 O types. Rectifier: 8.T.C. or Westinghouse Metal Rectifier: Loudspeaker: Standard 

Autochanger. Fitted dia- ATOR; Mono) 7: in oats = cele saeree £10 8 2 3 ohn with extension speaker socket. Microphone: new super sensitive crystal in the 

eae stylus and record dust AT5P, BLeneoe cum sieiakcteaeetinte wares £11 511 new easy to hold microphone case. Carrying Case: Portable case with detach: able 

cleaning attachment Stereo 3000LM with stereo cartridge. sielvieiels £11 11 11 lid, harmonising gold trim and automatic safety locks. Storage eubby for niicre- 
£719 6 Postage on all above 5/-. phone and accessories. Covered in new type washable scratch resistant Vinyl. 
Size for Models A and B: 14} x 14 x 62in. Size for Models C & D: 14 x 12) x Glin. 

TRANSCRIPTION MOTORS SINGLE PLAYERS MODEL Studio Deck. Four Track. Speeds: 12, 3% and 74 ip.s. Spool 

GARRARD 4HF, sterormon $16 19 6} auto start and stop. With pick-up capacity: 7in. Wow and flutter: Less than 0. 15% total. Playing 

GARRARD 401 __......... £32 10 0} ang ere MenTaee Times: up to 18 hours. Frequency Response: 12,000 ¢.p.s. at 7} i-p.s. Mains Voltage: 
GARRARD Lab. 80, Mono £2817 8 = sth 200-250 v. 50 c/s A.C. Output 3 watts, 

GARRARD Lab, 80, Stereo £29 15 5/ GARRARD T.A. Mk. II Mono ’ 97 GNS Cactis, Sys rn oa 
SARRARD 301 (Strobe) .. £22 0 O £7.17 3 LASKY § P R | C E ~ Carriage and Insurance 15/- extra. 

* y. ith GCS .. : 

See x ie ana ae ro 4 GARRARD SRP10 latest model single MODEL: B Studio Deck, Two Track. Specification as for Four Track model 
PHILIPS AG/1016 .. Seay 12 12 Q| Player with GOB... cere 911 above, except that this is fitted with Two Track Studio Tape Deck. 
BRAUN PC4L Stereo .... £12 6 | P.M.I. 4-speed STEREO.... 8319 6 Maximum RIBsIe Time: up to ‘95 GNS. reel of tape. 

CONNOISSEUR: Jarri Q 2 - exti 
Craftsman IL .. 17 211|COLLARO JUNIOR 4-speed motor LASKY § PRIC E . Carriage and Insurance 16/- extra. 
USUI £22 19 6 | and pick-up ..--- +e eee e eee eeee 69/6 MODEL Fitted with B.S.R. Deck, two-track version, Specification: Single 

Se ae Seah apes 25 0 | 6 yolt battery. version, 4-speed with speed, 33 i-p.s. Freq. response 10,000 c.p.s. at 3} i-p.s. Spook 

Dead en OIE O GI 17 9 Pick= ip! fh sete Soe te wie wale eet 69/6 spores 53in. Mains voltage: 200-250 v. 50/60 c/s. A. 6. Wow and flutter: Less than 

LENCO G88 ie DANS Sey eee £18 18 5 E .2% total. NRE 3 watts. Playing time: up to 3 hours. 

LENCO GL70 .....+-+ ++. £27 9 4| All other current models available. 

THORENS 335. ...000. ess s8 4 18 GNS. Carriage and Insurance. 15/- extra. 

£35 

THORENS TD124....... £38 7 4 Postage on all above 5/- extra. 


table. New and unused—listed at 17 gns. LASKY’S PRICE £ Carr. & P.5/ 


EMI 4-SPEED RECORD PLAYER 


New, unused and individually boxed fitted with light- 
weight pick-up with ACOS G.P. 73/2 stereo cartridge. 
Cabinet space required 134x12}x44tin. A Qin. metal 
turntable is fitted. For use on 200/250 yolt A.C. Mains 
with Auto-stop. The stereo cartridge will play all types of 
Mono Records, 78s, L.P.s, etc. but if desired a G.P. 
67 LP/78 Mono cartridge will be supplied in lieu of the 
GP73 at no difference in cost. 


LASKY’S PRICE 79/6 


P. & P. 3/6. 


MODEL D Fitted with B.8.R. Four Track Deck—otherwise same specification 
as the Model C—but maximum playing time increased up to 6 bre. 


LASKY : § P RI C E 21 GNS. Carriage &-Insurance 15/- extra. 


H.P. Terms are available on the above models. 


TAPE DECK MOTOR Motors for the Collaro 


Studio Deck—new and 
unused. 200-250 v. A.C, Take-up and rewind. Listed at £2/5/- each. 


LASKY’S PRICE 14/11 each P. & P. 2/6. 


State motor required when ordering. 


High quality tape deck capstan motor made by E.M.J, Holland. Bi-directional. Size 


4in, dia, x 2in. high, lin. x in. spindle. LASKY’S PRICE 19/11 erie 


LASKY’S FOR ALL TEST GEAR & TECHNICAL ADVICE 


13W W—151 FOR FURTHER DETAILS. 
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Audio Equipment & Components 


& TAPE RECORDERS 


MONO/STEREO 
‘MAINS AND TRANSISTORISED PORTABLES 


THE FINEST RANGE 


BEAD, TRUCTORS BARGAINS 
THE NEW “KUBA” CONTINENTAL AM/FM 
ee Fs 


STEREO 
RADIOGRAM: 
CHASSIS 


Long, medium and short 
wayveband coverage, plus 
V APP. FM, -- Piano 
key wavéthange. © /Sep- 

acs arate flywheel tuning on 
A.M. and P.M. Bags, treble and balance controls, Magic-eye tuning indicator. Fer- 
rite rod aerial The very latest printed circuitry. Provision for multiflex. 5 valves: 
line-up: BOC85, ECH801, ECC83, ELL80, EAF801. Full vision tuning scale size 21 x 
6in. Overall dimensions 21 x 6} x 8in. Made to the very highest standards, 


EASKY’S PRICE 291 GNS. Carriage, and insurance 12/6 extra, 
JASON KITS 


High quality con- 
struction kits for the 
discerning Hi-Fi en- 
thusiast. We stock the 
complete range. 


TUNER KITS 

FMT1, Can be built f i. 

P. & P. 2/6. ol os TEST EQUIPMENT KITS 

FMT2 .... £1012 0. P.&P-4/-. Can he built for: 

FMT3. -... £12 5 0. P.&P.4/-. AG10- Audio Gen., £15/19/-. P. & P. 4/-. 
MercuryII £1012 6. P. & P. 2/6. OG 10° Scope, exe. tube, £1'7/19/6. 
aTV2 ---. £1510 0. P.&P.4/-. PB. & P.4]-, 

STL Stereo tape link-comp. kit £29/1/-. W il Wobbulator, £14/19/-. P.P. 4/-. 
PB. & P. 4/-. EM 10 Valve voltmeter, £23. P.P. 4/-. 


“BUILD A HIGH QUALITY TAPE RECORDER 


Using the famous Collaro “STUDIO” deck and MARTIN 
pre-assembled amplifiers 2- or 4-track models. 


COLLARO STUDIO TAPE DECK. 


Latest model 3 speed’, 3 motors. Take Tin. reels. Fitted with half-track heads. 
LASKY’S PRICE £10/10/-. New and Unused. Carr. & Pack. 7/6. 


COLLARO STUDIO TAPE DECK. As above but fitted with the latest 


quarter-track heads. LASKY’S PRICE £13/19/6. Carr. & Pack. 7/6. 


MARTIN TAPE RECORDER AMPS. Designed for use with C€ollaro 


Studio Tape Deck. Im sub-assemblies for immediate installation, 6-valve circuit. Com- 
prehensive instructions make final assembly as simple as possible. Everything supplied 
including valves, etc, Monitoring facilities, 3-ohm output, speed equalising, etc. For 
200-250 v. A.C, mains. 


PRICES 3-track Model £11/11/-. 4-track Model £42/12/-. P. & P. 2/6. 


Portable carrying case designed to take the Collaro Studio Tape Deck and the Martin 
Tape Amplifier. Fitted with 9x 5in. speaker. Price complete with speaker £5/5/-. 


~~ FAMOUS MAKE TAPE DECKS 


MODEL R7 BY WELL-KNOWN BRITISH MANUFACTURER 
Two speeds—3} and 7} i.p.s.: three high quality motors. Will record and replay 
IN BOTH DIREC?IONS. fast forward and rewind. Supplied less heads, space is 
provided for fitting 4 heads of any type, to give tull working in both directions om 
either I, 2 or 4 track. Unit piate size 13 x Idin., depth below top of plates 54in. Will 
take 7in. spools. Tape position counter fitted. For 200- 250 yolt 50 ¢.p.s. mains, Two- 
tone grey finish. Perfect order. Supplied less heads. 


NOW AVAILABLE! 8 UNIT KITS OFFERING THE HI-FI 
ENTHUSIAST A NEW QUALITY CONSTRUCTION TECHNIQUE 
Using specially developed circuits, the very latest transistors and printed circuits— 
these kits are all fully checked and tested before leaving the factory. Although the kits 
are basically designed for use together the pre-amplifier and mixer stages may be used 

to great advantage with existing valve or transistor equipment. 
KITI. 5-stage Matching Input Selector Unit ...... LASKY’S PRICH 47/6. 
KIT 2. Pre-amplifier with volume control ........ LASKY’S PRICE 37/6. 
KIT 3. 3-Channel Mixer with plug-in adaptors for 

individually matching each circuit. Adaptors 


SRP a sharereccrtle © Sielavarsicilele ayevoie: ¢ eealeins LASKY’S PRICE 79/6. 
KIT 4, Pre-amplifier with tone/volume control stages LASKY’S PRICE 62/6. 
KIT 5. 10 and 3 watt Main Amplifier .............. LASKY’S PRICE £5/12/6. 
KIT 6. Power supply converter unit .............. LASKY’S PRICE 52/6. 
EQT’7. 15 ohm version of Kit 5 ......e.eceeseeeee LASKY’S PRICE £6/12/6. 
KITS. Power supply for Kit 7 ........0. ese cee ees LASKY’S PRICE £2/15/-. 


TH E P ET I T F U LM IT E R Designed to 18/6. ee nes. 


Operates direct from 200-250 A.C. Same size as PP3. 6 


SEND FOR OUR LATEST BARGAIN BULLETIN. 20 foolscap pages. Hundreds 
of Bargains for the ‘“‘ ham ” and service man. PRICH 6d. POST FRED. 


LASKY’S FOR D.1.Y. CONSTRUCTION BARGAINS 


MICROPHONES 
LAFAYETTE PA-400 


UNI-DIRECTIONAL DYNAMIC MICROPHONE 


Superbly made and finished. Dual impedance 6009 : 50KQ. 
Frequency range50-1,500 c/s. Diecast body with adjustable elbow, 
satin chrome and matt black finish, Complete with lead. * 


LASKY'S PRICE 41. GNS. >. « ys 
AIWA DM-51 : 


DYNAMIC STICK MICROPHONE WITH BASE 
Available with 50 KQ, 6009, or 35Q impedance. Fre- 
quency 50-1,500 c/s. Sensitivity: 75 dB (6009 and 35Q:)— 
55 dB (50 KQ). Non directional. Beautifully finished 
in satin chrome and matt black. Complete with remoy- 
able table stand and lead. 


LASKY’S PRICE 14 GNS. 2. « v. 2. 


BM-3. High impedance crystal stick microphone, with 
removable base and muting switch. Finished in black 
enamel and chrome. Complete with lead, neck harness and stand adaptor. 

LASKY’S PRICE 39/6. P. & P. 2/6. Heavy matching: table base, 12/6. P. & P. 2/6, 


DM-304 Dual impedance dynamic with DX-62. High impedance dynamic with 
on/off switch. Satin. ehrome finish. | on/off switch. Chrome/enamel finish. 
Complete with lead. Complete with lead. 

LASKY’S PRICE 89/6. P. & P. 2/6. | LASKY’S PRICE 89/6. P. & P. 2/6. 
DF-l.. Miniature dynamic stick. Size 
ACOS. CRYSTAL STICK MIC. Type | only 3tin. long x 3in. Two-tone enamel 
MIC. 39/I, complete with cable.” List finish. Complete with Jead and clip on 
£5/5/-. LASKY’S PRICE 32/6. Post free. | stand. 

LASKY’S PRICE 52/6. P. & P. 2/6. 
DX-29. High imp. Dynamic mic. Die DM-i3. High impedance dynamic. 
cast metal pencil body. Complete with | Directonal. With on/off switch. Satin 
stand and lead. chrome finish. Complete with lead. 
LASKY’S PRICE 59/6. P. & P. 2/6. LASKY’S PRICE. £5/5/-. P..& P. 2/6. 


FILM INDUSTRIES TYPE M3 RIBBON MICROPHONE. New and unused. 
Low imp. Complete with 12ft. twin. screen cable and 4in> stay-put flexible 
tube. Listed at £8/15/-. LASKY’S PRICE £6/I9/6 pv. & P..2/6. 
Heavy metal table base for above 10/- extra. 


THE HARROW TRANSISTORISED 
MICROPHONE MIXER 


Will mix 4 high impedance. channels: mikes, tape, 
rec’s., tumers, grams., etc. 9 v. battery operated. 
Neatly styled, size only 6in. x 2tin. x 2hin. Stan- 
dard jack sockets. Complete with PP3 battery, 
full ecireuit dia., and operating instructions. 


“yj. MODEL ,ett, 72/6 *,/,” 


MODEL ,™ 59/6 


12” FANE. DUAL CONE 
SPECIAL*OFFER  iereerchnee ° 
Type 122/17A. Power handling 25 watts—15 ohms imp. Flux 


density 17,000 gauss, Special Anisotropic magnet. Listed at 
12 gns. Limited stock, 


LASKY’S PRICE £6/19/6 p. « . 5y. 


TYPE 8€X1 8” HI-FI SPEAKER (IMPORTED) 


Power handling 10 watts, I5Q imp. 


LASKY’S PRICE 6 GNS, ». «r. 5. 


THE NEW STUDIO RANGE OF CELESTION HI-FI 
SPEAKERS NOW IN STOCK. 


VARIABLE CROSSOVER 


THE HARROW CV 1. Gives variable volume control of 
Wooier and Tweeter. Strong metal construction. Size 
4in. x 2§in. x l}in, Screw tag connections. 


LASKY’S PRICE 22/6 ». « v. x. 
SPECIAL INTEREST ITEMS! 


RECHARGEABLE NICKEL CADMIUM 
DEAC CELLS 


Rating 1.22 y. 3.5 A.H. at 10 hour rate. 1,001 uses for model makers, 
miniature equipment, portable radios, ‘transistor radios, T.V.s and 
tape rees., trans receivers, photo flash, etc. Hermetically sealed. 
Size 3f x14 1fin. Listed at 35/- each. 

LASKY’S PRICE 15/- each. POST FREE. BANK of 9, 79/6. 


THE HARROW POWER PACK 


Battery eliminator for portable radios, ete. Converts your battery 
radio to A.C, mains. Replaces 4} v., 6 v. and 9 y. batts, Size only 
sin. x 2in. x 2hin. State Voltage required when ordering. 


LASKY'S PRICE 29/6 >. «. 


P.T.0. FOR 
MORE NEWS 
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P.T.0. FOR 
MORE .NEWS 


WIRELESS WORLD 


For The Finest Value and 


TRANSISTOR RECEIVERS & 


THE WIDEST RANGE AVAILABLE TODAY FOR HOME CON- 
STRUCTION OR READY BUILT TO HIGHEST STANDARDS 


We consider our Construction Parcels to be the finest value available on the home construction market. If on receipt you feel 
not competent to build the set, you may return it as received within 7 days, when the sum paid will be refunded less postage. 


TRANSISTOR PORTABLES 
THE SKYROVER AND SKYROVER DE LUXE 


ye LONG WAVEBAND COVERAGE IS NOW AVAILABLE FOR THE 
SKYROVER and SKYROVER DE LUXE. A simple additional circuit provides 
coverage oi the. 1100/1950 M. band (including 1500 M. Light programme). This is 
in addition to all existing Medium and Short wavebands. =s 

All necessary components with construction data. Only 10/ extra Post Free. 
This conversion is suitable for Skyrover and Skyrover De Luxe receivers that have already 
beer constructed. 
GENERAL SPECIFICATION 

7 transistor plus 2 diode superhet, 6 wave- 
band portable receiver. 

The SKYROVER and SKYROVER DE 
LUXE cover the full Medium Waveband 
and Short Waveband 31-94M, and also 4 
separate switched band-spread © ranges, 
13M, 16M, 19M and 25M, with Band Spread 
Tuning for accurate Station Selection. 
The coil pack and-tuning heart is completely 
factory assembled, wired and tested. The 
remaining assembly can be completed in 
under three hours from our easy to follow, 
stage by stage instructions. 
SPECIFICATION: 

Superhet, 470 Ke/s. All Mullard Transistors 
and Diode. © Uses 4-U2 batteries. Sin. 
Ceramic Magnet P.M. Speaker. Easy to 
read Dial Scale. Band Spread Tuning. 
500 MW Output. ‘Telescopic Aerial and 
Ferrite Rod Aerial. 


The SKYROVER 


Controls: Waveband Selector, Volume 
Control with on/off Switch, Tuning Con- 
trol. In plastic cabinet, sizel0 x 63 x 32in. 
with metal trim and carrying handle. 


Can now P&P. | 
be built for £8.1 9.6 5/- extra. 
H.P. Terms: £1 deposit and 
11 monthly payments of 16/6. 

Tone Circuit is incorporated, with sep- 


The SKYROVER De Luxe arate Tone Control in addition to 


Volume Control. Tuning Control and Waveband Selector, Ina wood cabinet, size 
11} x 64x 3in. covered with a washable material, with plastic trim and carrying handle. 
Also car aerial socket fitted. 


94M and Band Spread on 13, 16, 19 and 20 
metre Bands. 


.& PP. H.PLT > 25/-d it and 
£1 0.1 9.6 rn nee 11 baauthes ceonecta ot 20/-. 


Data for each receiver: 2/6 extra. Refunded if you purchase the parcel. Four U2 
batteries 3/4 extra. All components available separately. 


REALISTIC SEVEN 


Fully tunable long and medium bands. Uses 7 Mullard 
Transistors; plus Diode OA70. 
STAR features: 
@ 7 Transistor Superhet. @ 350 Milliwatt output 4in. 
high flux speaker. @ All components mounted on 4 
single printed circuit board, size 5}in. x52in. in one 
complete assembly. @ Plastic cabinet, with carrying 
handle, size 7in. x 10in. x 3}in., in blue/grey. @ Easy 
to read dial. @ External socket for car aerial. @ I.L.- 
frequency 470 Ke/s. @ Ferrite rod internal aerial. 
@ Operates from PP9 or similar batt. @ Full com- 
prehensive data supplied with each Receiver. @ All 
coils and I.F.s ete., fully wound ready for immediate 
assembly. An outstanding Receiver. 

By popular request a De 


REALISTIC SEVEN De Luxe Luxe version of the vwell- 


known Realistic Seven now available. With the same electrical specification as standard 
model—PLUS A SUPERIOR WOOD CABINET IN CONTEMPORARY STYLING 
covered in attractive washable material, with super-chrome trim and carrying handle. 
Also a full vision circular dial, externally mounted to further enhance the pleasant 
styling. ONLY £1 EXTRA 

Both models: Battery 3/9 extra. (All components available separately.) 
instructions separately 2/6, refunded if you purchase parcel, 


SINCLAIR SUPER MINIATURES 
THE SINCLAIR MICRO-6 Self-contained pocket radio. 


size only 14’x144”x2”. A marvel 
of modern miniaturisation—truly amazing performance. Without a doubt the most 
advanced transistor circuit ever offered to home constructors—yet may be built in an 
evening. Complete with earphone and detailed construction data. 

CAN BE BUILT FoR 59/6 

Mercury cell 1/11 extra (2 required). All parts sold separately, 
pocket 
radio size only 23in. x 1$in. x 1fin, 
Micro alloy transistorised and printed circuit. 


THE SINCLAIR SLIMLINE 225, 20°uc oer 

vere 0 Easy to assemble. 49 /6 
components available separately. CAN BE BUILT FOR 

THE NEW SINCLAIR X10 


10 watt power. amplifier fitted with 
integrated, pre-amplifier. Requires 
only 1 mY. for an output of 10 watts undistorted. Frequency response is flat 4 dB 
from 5 c/s. to 20 ke/s. Size only 6 X 3 x 2in. Weight 5 ozs. Built on printed circuit. 
Operates from 12 vy. D.C. at 75 mA. quiescent. Circuit uses 7 M.A.T.s and 4 RF power 


ti istors, 
ransistors KIT PRICE £5.1 9.6 POST FREE. 


AVAILABLE READY BUILT, TESTED AND G’TEED, £6/19/6 POST FREE. 
3 pots. for vol., Bass and Treble, '7/§ the 3 extra, Mains power pack, if required, 54/-. 


M I N IATU R E EAR PI EC ES for Transistor Radios, Transparent 


ear inserts with 3ft. cord, sub-min. jack and socket. Fully guaranteed. Post free. 
CR.5 Crystal high imp. 
MR.4. Magnetic low imp. ........ afetelamees Ratefrinaieisielelewiterete lover's 


Can now 
be built for 


Can be built for 


£5.19 .6 


P. & P. 4/6. 


Data and 


WAVEBAND COVERAGE: 180-576M; 31- 


OCTOBER, 1964 - 


THE ‘‘TRANSISTOGRAM” — 


A portable battery operated fully transistorised Record Player—. 

for the music of your choice—any time, any place! Made by famous — 

British manufacturer, fully guaranteed. Size only 64 x 12 x 104in. © 
Weight 10.tbs. Operates on 6 U2 torch batteries, 4 speeds—163,., 
33}, 45 and 78 r.p.m. Goldring Cygnet record player unit with light- - 

weight pick-up fitted with CM-60 turn over ceramic cartridge. Output ~ 
500 mW into 5in. ceramic magnet loudspeaker fitted7into foro 
_lid for maximum sound distribution, Cabinet constructed 
of wood, covered in two tone (pale blue/grey) leather 
cloth, Fitted earrying handle and strong lid catches. 
High quality amplifier with tone and vol. controls gives 
excellent reproduction at all speeds. Plays 7in., 10in. 
and 12in. records. Today’s value 12 gns. 


LASKY’S PRICE £6.19.6 
THE AJAX—SUPER DE LUXE TRANSISTOR RADIO 


6 Transistor—2 wayeband model fully tunable over full Long and Medium wavebands. 
Fitted telescopic aerial and socket for personal earphone—real leather case, Excellent 
tone and yolume—highly selective. Handsome plastic case in cream and black with 
gold metal trim, Size 6in. x 34in. x ljin. Uses single PP3 battery. Supplied complete 


earphone incase’ Newand guareateet, LASKY'S PRICE £5.19.6 scce 
6 TRANSISTOR POCKET RADIO 


Fully built-in, plastic case, 4in, x 2lin. lin, with 2}in. speaker. Uses single “PPS 
type battery. Supplied complete with personal earpiece and leather case. Tunable 
over full médium waveband. 

POST complete with 


LASKY’S PRICE 69/6 FREE all accessories, 


Many more ready built bargains in stock. 


BABY ALARM/INTERCOM 


Fully transistorised miniature intercom that has all 
the features of sets many times its size. Battery 
consumption is exceptionally low and makes this; 
system particularly suitable for use as a Baby Alarm. 
Specification: 2 transistor; Sensitivity; more than 

rer: one 9 vy. PP9Y or equiv. (approx. life 


New, boxed and guaranteed. Exc, batts. 
Carr. & Ins. 7/6. % 


TRANSISTORISED TAPE RECORDERS ~ 


A few only still available. High quality models. Prices from 13 Gns. to 20 Gns. See 
our advertisement ‘“ W.W.”’ Sept., 1964, for details. 


CONSTRUCTORS BARGAINS | 


TRANSISTORS ALL BRAND NEW 


AND GUARANTEED 

GET S81, GET 85, GET S6 2/6; 837A, 874P 3/6; 0C45, OC71, OC8ID 4/6; OC 44, 
OC 70, OC 76, OC 81 (match pair 10/6) 5/6; AF 117, OC 75, OC 170, OC 200 6/6; 
OC 23, OC 42, OC 43, OC 73, OC 82D 7/6; OCP 71 9/6; OC 201, OC 204 15/-; OC 205, 
OC 206 19/6; OC 28 24/6. ‘ 5 


TRANSFILTERS 2s Brus cRYSTAL CO. Available from stock. 


TO—OIB 465 ke/s. + 2 ke/s. TO—O2D 470 ke/s. + 1 ke/s. 
TO—O1D 470 ke/s. + 2 ke/s, TF_O1B 465 kel, 4 2 kes, 0/6 EACH 
TO—O2B 465 ke/s. + 1 ke/s. TF—OI1D 470 ke/s. + 2 ke/s. P. & P. 6d, 


el 


STAAR KINDER RECORD PLAYER 


45 r.p.m. 6 v. Batt. operated. Complete with pick- 
up fitted crystal cartridge. Size only 74x 6in. Fitted 
auto, stop and start. New and perfect. Suitable for 

use with both the below listed amplifiers. | g 


LASKY’S PRICE 49/6 P. & P. 2/6, 


NOW IN STOCK—2 speed model 69/6 ete 
for 331 and 45 r.p.m. (As i//ustrated) / P.& P 2/6. 


NPN-PNP Transformerless Transistor Amplifier. Smallest ever, size lin. x lin. x lim: 
Output 125 MW from 9 v. batt. Uses 3 transistors. Single-ended push-pull output: 
Fully assembled. LASKY’S PRICE 29/6 Post 2/6. 


400 MW Output version of above amp., 52/6. Post 2/6. 
High Impedance He- 


HI-FI TAPE RECORDER HEADS cord Play. Low im- 


pedance erase. Upper or lower track, LASKY’S PRICE 29/6. Post free per pair. State 

track required when ordering. 

MARRIOTT “ X ” Type }-track heads. LASKY’S PRICE 4 GNS. pair. 

_4-track heads Record/Play and Erase 59/6 pair. MICHIGAN }3-track 
heads 5 GNS. pair. BOGEN {-track heads 7 GNS. pair. 


PANEL METER Full scale deflection 1 mA. Scaled 


1 to 10 and “Record Level.’ 
ory mounting—plastic construction, Hasy to read. Size: 2tin. sq. 
x tin. 


deep. 
LASKY’S PRICE 19/6. 


P. & P. 1/6. 


13W W—153 FOR FURTHER DETAILS, 
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Service 


CONSTRUCTORS BARGAINS 


HUGESTOCKS OF COMPONENTS 
SPEEDY MAIL ORDER SERVICE 


WIRELESS WorRLD 


in Great B 


. COMMUNICATION RECEIVERS } 


Brand New—Boxed and Guaranteed. 


Now avail. in KIT form. 


Facilities: A.N.L., A.V.C. and 
M.V.C. Q Multiplier also serves as B.F.O. 
FH.F. stage and two I.F. stages: ensure 
high sensitivity and selectivity. Valve 
line up: 3x6BA6, 2x6BE6, 2x6AV6, 
Ex6Q5and 5Y3. 2 Aerial Sockets. Stand- 
by position for use with a transmitter, 
S meter fitted. 200-250 v. A.C, mains. 


Brand new and unused. Boxed with full instruction manual, in attractive steel cabinet, 


grey crackle finish. 
construction data. 


Cabinet size 15x 8 x L0in. 


Dial 12x4in. Complete with full 


LASKY'S. KIT PRICE 32 GNS. Carriage & Packing FREE 


BLE READY BUILT AND TESTED, 40 GNS. P. & P. FREE. 
H.P. Terms (Ready Built): £4/4/- deposit and 11 monthly payments ot £3/16/-. 


» TEST GEAR, ETC. 


ritain 


The “Sixteen” Multirange 


METER KIT 


This outstanding meter was featured by Practical Wirele s. 
Lasky’s are now able to offer the com 


in the Jan. ’64 issue. 
plete kit of parts as specified by: the designer. 
RANGE SPECIFICATION 

D.C. volts: 0-2.5-25-50-250-500: at 20,0000/¥. 
A.C, volts: 0-25-50-250-500 at 1,000Q/V. 

D.C. current: 0-50A, 0-2.5-50-250 mA. 
Resistance: 0-20000, 0-200kQ, 0-20 MQ. 


Basic movement: 40A f.s.d. moving coil. With universe] shunt 


full scale deflection current is 501A. 
Size/finish: Black plastic case—33 x 52 x 13im. 


Controls: 12 position range switch: separate slide switch for 
A.C. volts—D.C. ohms; ohms zero adjustment pot... meter; 
External connections: Two 4 mm. sockets for 


meter zero. 
test lead plugs. 


Power requirements: One I5v. and one 1.5v. batts.: Complete 


with all parts and full construction: details, 


MODEL HE40«:= 


medium 
wave band and 1.6-4.4 Me/s.,. 4.5-11.0 


LASKY’S PRICE £5.19.6 «2». 


HP. 
deposit and 5 monthly 
payments.of 21/-. 

Data and circuit avail- 
able separately, 2/6; 
refunded if all parts 


Terms: 


21/- 


bought. Pair of 
batteries 2/5 extra. 


Me/s., 11.0-30.0 Me/s. im separate 
switched band spread rangee. Controls 
include B.F.O. Sensitivity, A.N.L., 
Receiver—Stand- by Switch, Tone 
Switch, 8-Meter. For 200/250 v. A.€./ : 
D.C. Internal loop and_ telescopic 
antennae fitted. Walve line-up: 12BH6, 
12BA6, 12A V6, 50C5, and metal recti- 
fier. Size 1348 x5tin. Instruction 
manual included. 


a 
ee cceac 


An outstanding 20,000 O.P.V. instrument with unique push- 
button range selection. 

SPECIFICATION: D.C./V.: 0-1,000 at 20° K/ohms/V. AC/V.: 
0-1,000. at 8K/ohms/V. D.C. eurrent up to 250 mA. Resistance 
up to 5M/Q. Decibels: —20 to+36 dB. Strong plastic case, size 
6in. x 4}1u. x Qhin. 


HAIKI TEST METER 


Meter sensitivity 4 0A, Comp. with test 


H.P. Terms (Ready built) £2/9/6 dep. and 
11 months at £2/5/-. 


LASKY'S KIT PRICE 17 GNS. &gz,2Pee.,, Avg gesty pose 


HP. TERMS available, 


logging scale. 


MODEL HE80 iiv2!re 


super sen- 
sitive communication receiver. Freq. 
range 540 Ke/s.—30 Mc/s. and 
144-146 Mc/s. Dual conversion on 
2 metres, with extra R.F. stage. 
Single R.F. stage, two LF. stages on 
all other bands. B.F.0. and Q- 
multiplier circuits. Improved A.N.L. 
P and voltage regulated powerpack. 
“3,” meter, band spread on amateur 
bands, large illuminated dial with 
All controls fitted. Outputs for speaker and 


*phones. Valve line-up: 4 x 6AQ8, 3x 6BA6, 2x 6BE6, 1x 6BL8, 6AL5, 64Q5, 6CA4 
and OA2. Steel case 17 x7} 10in. For 200/250 v. A.C. mains. Brand new and boxed 


with full instruction manual. 


EASKY’S KIT PRICE 47 GNS. 


Carriage & Packing FREER, 
Available ready built & tested 
59 GNS. P. & P, FREE 


-P. terms are available for kits. 


leads, batts. and instructions. 


LASKY'S PRICE £5.19.6 = «7-07 


MODEL 27 TRANSISTORISED SIGNAL 
GENERATOR (illustrated) 

Wide range—150 ke/s. to 350 Mc/s. Accuracy better 
than 2%. Direct calibration. AF, RF and MOD. 
Battery operated. Light weight and strongly made. 
Complete with test leads and batt. 


LASKY’S PRICE £9.10.0  . & P. 2/6. 


OTHER NOMBREX MODELS. AVAILABLE 
ALL TRANSISTORISED. 


MODEL 63. Wide range AUDIO GENERATOR, 10- 
100 Ke/s. £16/15/0. 

MODEL 66. Wide range INDUCTANCE BRIDGE, 1H 
to 100H in 4 ranges. Measures Q. £18/0/0. 


POWER SUPPLY UNIT 


1 to 15 vy. D.© up to 0.1 amp. 230/250v. A.C. mains. 6.10.0 P. « P. 2/6 


NOMBREX TEST EQUIPMENT 


\LAFAYETIE TAPE 


Famous American Brand—Fully Guaranteed at record 
low prices. In sealed cartons. 


Sin. Double play, 1,200ft. Mylar base ........  15/- 
Sin. Long play, 900ft. Acetate base .......... 10/- 
bin. Standard play, 600ft. P.V.C. base ...... 8/6 
5jin. Long play, 1,200ft. Mylar base .......... 15/- 
5iin. Double play, 1,800ft. Mylar base ........ 22/6 
53in. Long play, 1,200ft. Acetate base ........ 12/6 
5jin. Standard play, 850it. P.V.C. base ...... 11/6 


Standard play, 1,200ft. Mylar base ..... 
Long play, 1,800ft. Mylar base .... = 
Zin. Double play, 2,400ft. Mylar base ........ 
Zin. Long play, 1,800ft. Acetate base 
Sin. Message tape, 150fb. 0... cece cece ees ee 
Message tape, 225ft. 
Message tape; 300ft. 
3in; Triple play, 450ft. 
Triple play, 900ft. 
bin. Triple play, 1,800ft. 
5zin. Triple. play, 2,400ft. Mylar base 
iin. ‘Triple play, 3,600ft. Mylar base........-. 

P.. & P. 1/- extra per reel; 4 reels and over Post Free 


RECORDING TAPE SPLICER 


By famous manufacturer, all metal nickel plated eon- 
struction. With separate razor blade, securely clamps 
tape while splicing. Listed at 18/6. 


LASKY’S PRICE 14/6 Post rree. 


Mylar base ..., 
Mylar base .... 
Mylar base......-... 


33 TOTTENHAM COURT ROAD, W.1. 
207 EDGWARE ROAD, W.2. 
(ueerst) to1 92/3 FLEET STREET, E.C.4. 


ELECTRONICS 


PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD OFFICE:—207 EDGWARE ROAD, W.2. 


GUITAR PICK-UPS 


€GM5 Crystal—high imp. Size only L4din. x fin, x Fin. 
Clips to finger board—no screws. Complete with cable. 


LASKY’S PRICE 15/11 0 «Pa 


CGM35. Magnetic—high imp, Fully adjustable pick-up 
Position carrier, Simply fixed. Separate tone and 
volume control. Heayy chrome finish. Pick-up size 
3fin. x1fin., control size 2in.x1gin., complete with 
long lead and screened jack plug. 


LASKY’S PRICE 59/ 


EXPORT MODEL—SUPER TV OFFER 
625-line T.V. chassis (Export Model). For 200-250 v. 
AC./D.C. mains. Fitted with Band I-III turret 
tuner. Fully loaded with 12 sets of coils for all COR 
channels in these bands. F/M sound. Made by 
famous British manufacturer. 15 Mullard valves. 
Electrostatic focus and deflection. Will take 17in., 
19in., 27in. or 23in. CRT, All controls fitted. Sup- 
plied new and unused with all valves, 7in. x 4in. 
speaker and 17in. CRT (less. cabinet). 


LASKY’S PRICE#25 co, pate ot the world, 
(Tube sent at buyer’s risk). An allowance of £1 


will be made if the CRT is not required. Circuit data 
included FREE, 


PB. & P; 1/6. 


2 mins.Oxford Street. Nearest Station,Goodge Street. MUSeum2605 
Open all day Saturday. 


Few yards from Praed Street. 
Open all day Saturday. 


Near “ Daily Express ’’ Building. 
Open all day Thursday. 


CRYSTAL PICK-UP CARTRIDGES 
LOWEST PRICES EVER! 

All Complete with Styli L.P. and Standard (and Stereo 
where shown), fully guaranteed. Standard Fitting will fit 
most P.U. Arms and Heads. Postage 1/- extra each. 
Garrard Magnetic P.0.M.2 ...... 00sec bencenee 
Acos, GP.59 
SRE POL SM seas Sora fe Oe Demin kos tmaies aan 
Ais: PGSM. «nies nas wsmele aveeite cores Bowie 
Acos G.P.67/1 . 
STEREO Acostereo 73/1, with 2 sapphires ...... 
Acostereo 73/2; with diamond LP/Stereo and 

Bapphive Midena ssi eet « dia eee ee 29/6 
Ronette Stereo O.V. Turnover, with 2 sapphires. . 25/- 
Ronette Stereo type 105 and 106 with 2 sapphires 25/- 
Ronette Stereo type 105 and 106 with diamond 

LP/Stereo and sapphire Std. 

AND EVEN LOWER PRICES 

Save money! Some of these cartridges are cheaper than styli. 
©.T.1 Mono 2 sapphires 2.0... ... cendecwseces 4/11 
Collaro Type C, 2 sapphires, stereo . : 5 
Colle] SC1 Diamond LP, stereo 
Sonotone 8T, stereo 
Sonotone 2TA, mono. 
Postage 1/- extra each. 


TAPE POSITION INDICATOR 


Open type—as used by most makers. With re-set knob. 
3 DIGIT 7/6. 4.DIGIT 10/6. P. & P..9d. on each. 


Close | p.m. Thursday. 


PADdington 3271/2 
Close | p.m. Thursday. 


FLEet St. 2833 
Close | p.m. Saturday. 


LASKY’S RADIO FOR FINEST VALUE and COURTEOUS SERVICE 
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CLEAR 
PLASTIC 
PANEL 
METERS 


First grade qual- 
ity, Moving Coil 
panel meters, 
available ex- 
stock. S.A.E. for 
illustrated leaflet. Discounts for quan- 
tity. Available as follows: 

Type MR. 388P. 1 21/82in. square ironts. 


22/6 

22/6 

22/6 
rs 22/6 
50-0-50uA .. 29/6 | 20V D.C 2/6 
100-0-L00WA + 27/6 |. 50V D.C. 22/6 
500-0-5004A 22/6 | 100V D.C 22/6 
1-0-ImA.. + 150V D.C 23/6 
AA sate 300V D.C 22/6 
SoA sine. s 500V D.C 22/6 
10mA . 750V D.C 22/6 
o0mA .. 15V A.C 22/6 
100mA .. HOV A.C. 22/6 
150mA .. 150V A.C 22/6 
200mA .. S00V A.C... 22/6 
300mA .. 50OV A.C... 22/6 
500mA .. 82 Meter 
750mA ImA .... 29/6 
Type MR. 5eP. gin. square fronts. 
50A ...... 100mA .... 82/6 
apne k 1A D.C..:.. 82/6 
500 uA >it 200V D.G : 
50-0-50uA.. 57/6 ce DOs. 82/6 
100-0-100uA 47/6 | S00V A.C... 32/6 
PnvAy ee. 32/6 | “S"’. Meter 
1OmA 32/6 ImA 39/6 
Type MR.65P ‘82 x 8hin. fronts 

50 uA 59/6 | lmA~...... 35/< 

100A 49/6|10mA  .... 35/- 
500A 39/6 | 100mA .... 85/- 
50-0-50uA.. 59/6| 1A D.C..... 35/- 
100-0-100,4A 49/6 | 300V D.C... 35/- 
VU meter 59/6 | 300V A.Cl =. 35/- 
Type MR-85P_ 4in: » 4in. sq. FRONTS 
500-0- 500A 49/6 | 300v. A.C. 45/- 
1-0-lmA.... 45/= ( 300V. D.C... 45/= 


BAKELITE 
PANEL 
METERS 


3hin. square fronts. 


100mA .... 29/6 

1A D.C..... 29/6 

) BA D.C..... 29/6 

*1A A.C. 29/6 

50:0-50)0A .. 42/6 | *5A A.C. 39/6 
109:0- 10048 39/6:| *10A A.C... 29/6 
50my. 39/6 | *30A A.C... 29/6 
100mv. 89/6 | *50A AC. ... 29/6 
TMA Res: 29/6.| 300V D.C. ... 39/6 
Srila tae, 29/6 | *300V A.C. 39/6 
10mA 29/6 | 300V A.C... 35/- 
5omA 29/6 | VU Meter .. 49/6 


*Moving iron, all others moving coil. 
POST EXTRA. 


ILLUMINATED “S”’ METERS 
Cal.in'' 8” units. ImA basic. 1 21/32in. 
Bg. front 29/6. P. & P. ar Ditto, 
2-f,in. sq. front, 39/6. P. & P. 1/-. 


MORE METER BARGAINS 


100A Gin. Flush Sq.‘ ..........% 92/6 
100A 2tin. Flush Rd. .......... 42/6 
ay 2in. Flush Rd. =... 2. -. 22/6 
1 MA 2tin. Flush Rd.. 22/6 
30-0-30 MA 2%in. Flush R 9/6 
350 MA. R.F. Qin. PlugIn ...... 8/6 


300 V.A.C, 2tin. Flush Rd. 
500V. A.C. 22in. Flush Rd. at 
1 MA Metér Rectifiers ~ 6....3..2. 
PLEASE ‘ADD POSTAGE. 


PETTIMAX 9 VOLT BATTERY 
ELIMINATOR 

220/240 v. A.C, Same size as PP3 15/6 

P. & P. 1/8. 


TELEPHONES TYPE H 


Sound powered, generator bell ringing, 


2 line connection. Fully tested. £4/19/6 
pr. Carr. 5/-. 
SEMI-AUTOMATIC ‘“ BUG” 


Super speed 
key. 7 speed 
adjust- 
men-ts. 


as high as 
ESTE Weight scale for reproductible 
settings. - Precision tooled, 
nickel: plated brass- and stainless steel 
operating parts. Size 6%in. x 3in. x 2tin. 
Brand New. £4/10/-. Pp. & P. 2/6. 


Kirst grade quality 


10WPM to- 


anti-rust © 


WIRELESS WORLD 


LAYFAYETTE ‘* PRECON ”’ AMATEUR PRESELECTOR 
CONVERTOR 


+e Crystal controlled. ~% For 80-40-20-15-10 Metre 
Bands y Asa convertor—conyerts your receiver to 
dual conversion + Improves selectivity + Widens 
bandspread + High signal to noise ratio % Improved 
image reflection + Self powered + Modern styling. 
SPECIFICATIONS. 80, 40 Metres preselector only. 
20, 15 and 10 metres preselector and convertor. 
GAIN: Preselector, 36db at 80 metres; convertor, 
22ab at 20 metres OUTPUT FREQUENCY: 3.5- 
3.85 Mc/s on 20M. Band. 3.5-3.95 Mc on 15M band, 
3.55.2. Mc on 10M. band. VALVES: 2—6BA6, 
CONTROLS: Aerial trimmer, function, bandswitch, gain. Two stages ot 
RF. AMP. Sensitivity and stability excellent. 3 crystals are included for 20, 15 and 
10M Bands. SIZE: 10in. x 6in. x 8in, Operation 220/240 v. A.C. 19 gns. Carriage 7/6 
8.A.E. for full details. 


1—6BL8. 


, 


TS-76 20,000 O.P.V. PUSH 
BUTTON MULT!-TESTER 


MODEL 500 30,000 O.P.Y. 
TEST METER 
Reads voltages 
up to 1,000 D.C. 
at 30,000 ohms 
per volt . and 
AC, at 15,000 
opv.; D.C. cur- 
rent to 12 amps. 


Large clear plastic 
scale, simple opera- 
tion, D.C. volts up 
to 1,000 v. A.C. 
volts up to 1,000 v. 


Resistance to 60 Resistance up to 
Megs.; Decibels 10 megohm, Current 
from  -—20 to up to 250 mA. 
+56;  Ineorpor- Decibels —20 to 
ates internal +36 —db. Size 


buzzer for audible Gin. x 43;in x 
warning of direct shorts and blocking 2hin. Complete with 
condenser for A. FY jomenne measurements. | leads, batteries and fae 
* X 67h ‘| instructions. £5/19/6.. P. 


& P. 2-. 
PRICE '£8/17/6. 


LAYFAYETTE 
PRECISION TEST EQUIPMENT 


Modern range of precision test equipment for the 
service man, Supplied brand new and guaranteed 
with manual, For operation on 220/240 v. A.C. 
TE-20 Signal Generator, 120 kc/s-260 Mc/s. on 
6 bands. Diréetly calibrated. Variable R.F, Attenu- 
ator. Variable Audio output. £12. Carr. 5/-. 
TE-46 Capacity Resistance Analyser. Ranges 
2 PF-2,000 Mfd.; 2 ohms-200 Megohm,. -Also checks 
impedance, turns ratio, insulation. £15. Carr. 5/-. 
8.A.E. for full details. 


MODEL DA-! TRANSISTORISED FULLY 
AUTOMATIC ELECTRONIC KEYER 


230V. A.C. or Battery operated. Incorporates built-in 
monitor oscillator, speaker and keying lever. Fully adjust- 
able speeds giving either auto., semi auto. or hold. 


transistors, 4 diodes, £16/10/-. P. & P. 4/6. 


TRIPLETT SIGNAL GENERATOR 1632 


10 RANGES: 100 ke/s-120 Mc/s. on fundamentals. Six valves, stabilised 

H.T. FULLY ATTENUATED OUTPUT, 100uamp. carrier level meter. 1 Mc/s, xtal 
check. Operation 115 V.A.C. Supplied in perfect working order. £12. Carr. 10/-.: 
(230/115V. ‘Transformer 12/6 extra.) 


OSCILLOSCOPE OS-57/USM-38 


Brand new high quality American oscilloscopes incorporating Sin. tube, printed cireuit 
and miniature valves. Time base 1, 10, 100 1K and 10KyS8/in. Calibration markers, 
1, 10, & 100uS. Calibrated Y input volts, X expansion, sweep stability. Operation 
115 V.A.C. Supplied brand new, fully tested with test leads, probe and circuit diagram. 
£29/10/- cach. Carr. 10/-. (280/115V. Transformer 18/6 extra.) 


P.O. MINIATURE HIGH 
SPEED COUNTERS 


SUBSTITUTION BOXES 
Resistance—24 ranges, 27/6. 


Capacitance—9 ranges, 19/6. 4 digit available. 6 v., 24 v. or 50 v. 
Post 1/6 extra. All 7/6 each. P. & P. 9d. 
——— Ss 


MINE DETECTOR No. -4A 


FIELD TELEPHONES 
Fully ; 


Will detect all types of metals. 


portable. Complete with instructions. 
39/6 each, Carr. 10/-. Battery 8/6 
extra. 


MINIFLUX i1-TRACK TAPE 
HEADS 

Set of three, record, playback, 

Only 29/6 set. P.P. 9d. 


erase. 


12 VOLT A.C. TIME SWITCH 
Vernier 0-14 hrs, 250 v. 5A. switch, 1'7/6. 
post 2/-. Suitable 230/12V. transformer 


5/9. 


Type ‘*L” 2 line connection, generator 
MAINS RECORD PLAYERS bell ringing. Compicte telephone inter- 
AND AUTO-CHANGERS com, Supplied in excellent condition, 


fully tested and complete with batteries, 
ALL GUARANTEED WITH ARM AND air. Dee 
CARTRIDGE only 69/6 per pair. Carr. 5/ 


Type ‘‘F”? As above but moulded bake- 

ic ACen Gee arcs ae ae lite case (as illustrated). Supplied com- 

arrard AUtosi CP es let ith wooden transit case for field 
Garrard AT6 changer, mono £10 9 Lemay aes Shee S 


ais i rr. 5/-. 

Garrard AT6 changer, stereo £10 19 use.‘ @4/19/6 per pair, Carz, \b/ 
Garrard 4 H/F mono ...... £14 19 
Garrard 4 H/F, stereo...... £15 15 
Garrard Type A changer .. 
Garrard 301 Strobo, no arm £19 10 
B.S.R. GU7 single player .- 
B.S.R. UA 16 changer .... 
B.S.R. UA1S new slimline 
changer 


Postage extra. 


D AKVOCOSCAAAVAH 
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SILICON RECTIFIERS 
400 v. P.I.V.4.7amp.(8CR) 7/6 

400 v. P.L.V. 3 amp....... 7/6 
200 y. P.LV. 6 amp.....-. 5/6 
1,000 v. 2.1.V.650mA .. FE 
800 v. P.I.V. 500mA. .... 5/6 
400 v. P.1.V.500mA. .... 8/6 
200 v. P.I.V, 200 mA. .... 
95 v. P.I.V. 3 amp. . 
70 v. P.L.V. Vamp. isc. SIG 
150 v. P.I.V.165mA. ...- W/- 


Discounts for quantities. Post 
extra. 


rE 
CHASSIS PUNCH SET | 
Set of 5 popular size hole cutters, 2in., 
fin., fin., lin., ljin. Supplied complete 
with punches, dies, T drive handle, tapered 
reamer, fitted leather case and instructions. 


49/6. P.P. 2/-. 
PLUGS AND SOCKETS 


Painton 15 pin in line printed circuit con- 
nectors. 7/6 pr. Large quantities avail- 
able. Ditto 32 pin, 12/6 pr. 

UNITERS. 4 pin, 2/6 pr.; 8 pin 3/6 pr; 
12 pin 4/- pr,; 18 pin 4/6 | pr. 

PAINTON MENIATURE JONES. 4 pin 
3/6 pr.; . pin 4/- pr.; 8 pin 4/6 pr.; 18 pin 
7/6 pr.; 24 pin 10/6 pr.; 33 pin 12/6 pr. 


Post extra, 


L.T. METAL RECTIFIERS 
FULL wave bridge connected. 
12/18V 1A.. 3/9) 24/36V1A.. FS 
12/18V.2A.. 6/3 | 24/36V 24.. 13/6 


12/18V 4A. 8/6 5A Pa 
19/18V 6A... 19/8 24/36V.15A  45/ 


12/18V 10A 92/6 Bory extra. - 
L.T. TRANSFORMERS 


For chargers, models, etc. 
tapped 200/250V. 
1 amp., 9/9; (2) Ditto 2A, 14/3; (3) Ditto 
4A, 16/6; (4) Ditto 6A, , 26/5 (5) 3, 4, 5, 
6, 8, 10, 12, 15, 18, 20, 24 or 30V. 2'amp., 
18/6: (6) Ditto 4A, 30/-; (7) Ditto 5A. 
37/6; (8)_50V, $ amp., 18/6; (9) 50V, 


-1 amp., 15/6. Post extra. - 


AUTO TRANSFORMERS 
Step up or step down. Tapped 0/115/200/ 
230/250V. 20W. Q9/-; 60W. 12/6; 75W. 


15/6; 150W. 18/6; 200W. 27/6; 300W. - 


42/6; 500W. 67/6; 1,000W; 90/-3 1,500 W. 
£6/19/6; 3,000W.*’ £7/10/-; 7,500W.* 


£15. 
(*Only tapped 0/110/230V.) Post extra. 
a 


CONSTANT VOLTAGE 
TRANSFORMERS 
95/130V. input 115V. output 500 watts: _ 
Can be used in series 280V. £4 each. 
Carr. 10/-. 


ERKSINE TYPE 13 DOUBLE 
BEAM OSCILLOSCOPE . 
Time base 2 c/s-760 ke/s. Calibrators at 
100 ke/s and 1Me/s. Separate Yl and Y2 
amplifiers up to’ 5.5 Me/s. Operation 
110/230 volt A.©. Supplied in~ perfect 
working order. £27/10/-. Carriage 20/-. 


MARCONI TF [144G/4 STAN- 
DARD SIGNAL GENERATORS 
First release of this late mark. 895 Ke/s 
to 25 Mc/s.+1%. Output variable from 
lV. to 1 volt. Internal sine’ wave, 
modulation 400 c/s up to 75% depth. 
Operation 200/250 volt A.C. Offered in 
really excellent condition, like new, fully 
tested and guaranteed, £25. Carr. 30/-. 
en 


SINCLAIR RADIO KITS 
MICRO-6. World’s Smallest Radio 59/6 


SLIMLINE Pocket Radio ...... 49/6 
MICRO AMPLIFIER .......... 28/6 
SIGNAL INJECTOR ........-. 27/6 


TR 750 AMPLIFIER .........- 89/6 
All above post paid. 


LAYFAYETTE HI-FI 
STEREO HEADPHONES 

Air cushioned 
headband + Soft 
rubber ear pads. %& 
Frequency response, 
25 to 15,000 cycles. 
%* High sensitivity. 
Impedance 8 ohms 
per phone. Sup- 
plied complete with 
all cables, wires, 
overload junction 
box and 3-connection plug. 89/6. P.P. 2/6 
SE 


NEW LOW IMPEDANCE 
HEADSET 
Latest Military type. Rubber moulded’ 
fitted with std. jack plug. Brand new 
boxed, 17/6. P. & P. 1/6. 


G. W. SMITH & CO. (RADIO) LTD. 


3 & 34 LISLE STREET, LONDON, W.C.2. 


SEE OPPOSITE PAG 
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TM-59’er ““S’’ METER 


Signal- strength 
meter using 
V.T.V.M. . prin- 
j ciples. Calibrated 
in 8 units. Sen- 
j} sitivity and zero 
adjustments. For 
any superhet re- 
ceiver with AVC, 
Requires 150/ 
200V. and 6 or 12V. Complete with valve 
and full instructions, 82/6. P.P. 2/6. 


MAINS [ISOLATION 
TRANSFORMERS 
230V. to 230V. 50W.. 16/6. © P.P. 3/-; 
100W. 29/6. P.P. 3/6; 1,000W. £5. 
Carr, 10/-. 


PRECISION PORTABLE 
VOLTMETERS 
Polished wood case. 8in. scale with knife 
edge pointer. A.C, and D.C. volts, 0-160 
volts, 59/6: 0-160-32 £5/19/6. P.P. 3/6. 


HEAVY DUTY 

POWER SUPPLIES 
Input 200/250 volt A.C, Three H.T. 
outputs 2x400V. 175 mA. and 350V. 
255 mA. All fully smoothed. 2. 6.3V. 
5 amp., 6.3V. 4 amp. 12V. 0.5 amp. 
Supplied in perfect condition £5/10/-. 
Carr. 20/-. 


(OEE TR er SSS 2 SS 1 R RE R  R 

TWIN MOTOR BARGAIN 
209/250 V- 
A,C. Twin 
concentric 
spindles. 
Either 
motor re- 
versible. 
1,400 r.p.m. 
Brand new 

2/6. P.P. 
2/6. 

MAINS MOTORS 220/240V. 
90 watts, 5,000 rp.m. 4}x3in. {in. 
spindle, 29/6. P.P. 2/-. 


GEARED SLIDER RHEOSTAT 
1.2 ohms 12 amps. 15/6. - P.P. 3/6. 


VARIAC TRANSFORMER 
24 amp. Pri. 230V. Sec. 185/250V. 
£12/10/-. Carr. 10/-. 

DESK TELEPHONES 
Std. type with handset and bell. No dial. 
Unused 25/-. 
HEADSET AND BOOM 
~ MICROPHONE 


American type, low impedance, padded, 
/6. P.P. 2/6. 


R.C.A. HEADSETS 


wv 
ay 
tod 
haf 


ROTARY TRANSFORMERS 
12 VDC input. Output ean/ese vVbco, 
30mA. New boxed, 10/-. P. 2/-. 


MINIATURE LEAD ACID 
; ACCUMULATORS 
Brand new 2V. 1.54. 4 x 1 x ILiin. 
5/6. P.P. 1/3. 12V. 0.75A.4 x 3 x Lin. 
15/6. P.P. 1/6. 


COLLARO/MAGNAVOX 
STUDIO TAPE 
TRANSCRIPTOR 

Brand new, 3 speeds, 1j, 

3 motors, digital counter. 


£13/10/-. Carr. paid. 


PRECISION COMBINATION 
VOLTMETER/AMMETER ~ 
Two separate instruments housed in 
polished wood case, 6in. scales with knife 
. Ranges as follows: A.C, 
and D.C. Volts 0-160-300-600. A.C. and 
0- 25- 50-150- 200 amps. 


Brand new con- 


= £9/19/6. each. Carr. 7/6. 
MORSE CODE PRACTICE 
SETS 
Morse key, buzzer, 1.5 v. battery mounted 


on panel. Bran new, boxed, 12/6. 
P. & P. 1/6. 


BEST BUY! 


Send 1/- P.O. for full Catalogue and Lists. 
Open 9 a.m. to 6 p.m. every day re 
to Saturday. Trade supplied. 


WIRELESS WORLD 


A SUPERB RECEIVER 


onty £24.10.0 


ONLY 


Carriage 10/- extra. 


7 VALVE 
4 BAND 


NEW LAFAYETTE 
COMMUNICATION 
RECEIVER 


MODEL HA. 63 


Plus Selenium Rec- 
tifier. 
4 BANDS covering 
550 kc/s—31 Mc/s 


@llluminated “‘S ’’ Meter e 1.5 Microvolt Sensitivity @ Electrical band. 
spread @ Aerial trimmer @ Noise limiter @ B.F.O. @ R.F. stage @ Big 
slide rule dial @ Output or headphones or 4/8Q. speaker @ Modern steel 
cabinet size |3in. x 74in. x [0in. @ Operation 220/240 volt A.€. S.A.E. for full 


details. 
Matching Speaker in Cabinet, 55/-. 


Supplied Brand New and guaranteed with instruction manual. 


FULL RANGE OF OTHER LAFAYETTE RECEIVERS 
IN STOCK 


MODEL HE-40. 


MODEL HE-80. 


£52/10/-. Carr. 10/-. 


4 Bands, 550 kc/s to 30 Mc/s, £19/19/-. 
MODEL HE-30. 9 Valves 4 Bands, 550 ke/s to 30 Mc/s, £35. 
15 Vatves, 5 Bands, 550 kc/s-30 Mc/s and 142-148 Mc/s, 


Carr. 
Carr. 


10/-. 
10/-. 


Each. receiver supplied brand new and fully guaranteed complete with 
manual, 
trated 


leaflet. 


All models for operation on 220/240 volt A.C. 
Generous Part Exchange allowances. 


S.A.E. for illus- 


TE-20A R.F. SIGNAL GENERATOR 


MODEL TE.18 GRID DIP METER 


COMPLETE WITH ALL COILS FOR ALL 
FREQUENCY RANGES FROM 360 Ke/s 
to 220 Mc/s. 

%& Compact—True one 
handed operation. > 
Covers 360 ke/s. to 
220 me/s. % Functions 
as a Grid Dip Oscil- 
lator. Absorption wave 
meter and Oscillating 
Detector, % Complete- 
ly -wired—not a kit. 
The TE-18 can deter- 
mine the resonant 
frequencies of tuned 
circuits, detect stray 
resonances in trans- 
mitters, check neutra- 
ization, ete.Frequency 
range 360 ke/s. to 220 Mc/s. in 8 accurately 
calibratedranges. Grid current meter has 
a 500 uA movement, Uses a GAF4A 
valve, powered by a built-in transformer- 
operated power supply with selenium 
rectifier. For 220/240 v. A.C, 50-60 e/s. 
Size 7iin. H. x 23in. W. x 2in. D. 
£12/10/-.. Carr. 3/6. 


ORV. 


MODEL TE-12 


20,000 
O.P.V. 0/.06/6/30/120/600/ 
1,200/3,000/6,000 v. D.C. 
0/6/30/120/600/1,200 Vv. 
A.C, 0/604/6/60/600 MA. 
0/6K/600K/6 Meg./60 Meg. 
Q .P.F,.-.2 MFD. £5/19/6. 


250/500 v. 
10/250 


jm excess of 100 mv: 


42x din, 


MA. 
5 MegQ. 99/6. P. & P. 2/6. 


A precision signal generator of extremely high 
accuracy and quality. 
to 130 Me/s. 


Six ranges froma 120 ke/s 
on fundamentals with calibrated 


harmonies from 120 to 390 me/s. 400 eps. INT. 
MOD. OR EXT. MOD. OUTPUTS, MOD R.F, 
UNMOD. R.F. OR 400 e/s audio RV. output 


Large clear 5-inch dial, 


Handsome grey metal case with handle. Size 
7Zhin. x 10fin. x 44in. Complete with leads. 
Operation 220/240 volts A.C. -Supplicd brand 
new and guaranteed. £12/19/6.- Carr. 5/-. 


MODEL PV-58 VACUUM 


TUBE VOLTMETERS 


Latest design with 
special circuit for 
stable and accurate 
measurements. Resis- 
tors used are. all 
within 1% tolerance. 
Special designed 4in. 
200uA meter. 11 meg. 
inputs. 

Ranges: —D.C.V. 0- 
1,5-5-15-50-150-500- 
1,500. V. 1 
+D.C.V, 0-1.5-5-16-50-150-500-1.500'V. 
A.C.V. 0-1,5-5-15-50-150-500-1,500 V 


R.M.8. 0-1.4-4-14-40-140-400-1,400- 
4,000 P.P. F 
Resistance: 2 ohm to 1,000 megohm, 
Decibels: —10db to +65db. 
Operation: 220/240 volt A.C. Size 7x 
Supplied brand new and guar- 
anteed complete with probe and instruc- 


tions £13/19/6. P.P. 3/6. 


MULTI-METERS 


Brand New—Fully Guaranteed—Lowest ever prices, 


Supplied with leads, batteries, instructions 


MODEL PT-34. 
A.C. and D.C. 0/1/100/500 MA, 
P. & P: 1/6. 

MODEL NH-201 
0/.25/1/10/50/250/ 
600/1,000 v. D.C. 0/10/50/ 
A.C. 0/50,cA/ 


1,000 O.P.V. 0/10/50/250/500/1,000 v, 


D.C. 0/100 kQ. 39/6. 
30,000 | MODEL NH-400 10,000 
O.P.V.  0/.3/3/30/120/3 


600/1,200 v. D.C. 
420/300/1,200 v. A.C. 0/120 
4A/30/300 MA. D.C. 
0/2K /200K/2 Meg. Q. 100 
PF.—.2 MFD. 79/6. 
P. & P. 2/6. 


O0/51K/500K/ 


P, & P. 2/6. MODEL ITI-2. 20,000 | 

MODEL AR-620 20,000 | O.P.V 0/5/25/250/500/ | MODEL 2503. 2,000 O.P.V. 
O.P.V. 0/10/50/250/500/ | 2,500 v. D.C. 0/10/50/500/ | 0/10/50/500/2,500 V.1.cC, 
1,000 v. AC. and D.C. 1,000 V. A.C. 0/502A/25/ 0/10/50/500/2,500 V.A.C, 


0/500;14/10/250 MA. 0/10K. 
/100K/1 Meg. Q. 250 PF— 
02 MFD. 0-500 Henrys 
92/6. P. & P. 2/6. 


250 mA. 
Meg. Q. 


D.C. 
.01-.3 MFD 
82/6. P. & P. 2/6. 


0/2 Mezco. 

0/250 mA. 

—20 to + 36 db. 
49/6. P.P. 2/6. 


0/60K/6 


WALKIE TALKIE 
2 WAY RADIOS 


New improved 
‘Lafayette ” 
Models. 
TYPE 1, 3 
transistor. 
Range up to 


Q- Tease 


1 MILE 

£8/17/6 per {CITIZENS BANO | BANO 
pair, 

TYPE 2 


9 transistor, 
Range up to 
5 miles. £21. 
per pair. 
Postage extra. 
8.A.E. for full 
details. 


LAFAYETTE BRAND 
RECORDING TAPES 


First grade qu: ulity . American 
Brand new and guaranteed, 
Tor quantities. 


tapes. 
Discounts 


Zin.  200ft. LP. mylar). ).:.2... 4/- 
diin. - 600i. T.P. mylar ..s..... 10/- 
ons 600ft. std. plastic *. 22.0... 8/6 
din. 900ft. L.P. acetate ...... 10/- 
Sin. 1,200ft. DiePyinylar® i. 222.6. 15/- 
Siin. 1,200ft. LP. acetate’ .2.... 12/6 
5fin. 1,800ft. D.P, mylar ........ 22/6 
Zine 1,200{t. std. mylar.......... 12/6 
Zin, 1,800ft. L.P. acetate. ...... 15/- 
Zin, 1,800%.L.P. mylar .. 

Zin, 2,400ft. D.P. mylar .. 


Postage 2/-. Over £3 post pa 1 


BRAND NEW 
R.C.A. AR88D RECEIVERS 
Unboxed £65, 
Boxed, with spare yalyes, aerial, 
and manual. £85. Carr. 30/-. 


VARIABLE VOLTAGE 
TRANSFORMERS 

30V. Sec. 0-260V. lamp. £4/10/-: 

amp. £5/ 17/6; 5 amp. £9; 8 amp. 

£14/ 10/-; 10 amp. £16/10/-; 12 amp. 

£18/15/-; 20 amp. £32/10/-. All fully 


shrouded. 
a 


CHAMOIS PADDED MOVING 
COIL HEADPHONES 
Canadian noise excluding type. Complete 
with M/C microphone. New and boxed. 


25/-. & P. 2/6 
BRAND NEW 


Cossor 89D. 
Dumont K1051P1. 


headset 


P.P. 4/6 
P.P. 4/6. 


R 


PR, 30. R.f. PRESELECTOR, © 1.5- 
4/17/6. 

PR.3OX. Seli-powered model. 200/250v. 
AC., $7/2/-. 

RQ. io. “Q” MULTIPLIER, £6/15/-. 
RQ.i0X. Self-powered model. 200/250v. 
A.C., £8/8/-. 

A.T.5. NEW 12 WATY. 160/80 metre 
Transmitter, ete) 10/-. 


MATCHING P.S.U. 
A.C., £8. S8.A.E. 


SS 
4-CHANNEL TRANSISTOR- 
ISED MICROPHONE MIXER 


for ‘ALD.5. 200/250 v. 
for full details, 


Add musi- 
eal “high- 
lights and . 
addiliou- 
al sound 
effects to 
your recordings. The 


MM-4 permits mixing 
of four signals such as microphone, 
records, tuner, etc. into single output. 


Inputs and output take standard plugs. 
Fully transistorised and self-contained in 
handsome case. PRICE 55/-. P. & P. 
2/6, 


Ene) LIMITED 


Phone: GERRARD 8204/9155 


Cables: 


SMITHEX LESQUARE 


13W W—156 FOR FURTHER DETAILS. 
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32 High Street | 6 Gt. 


(Half day Thurs.) 


CONTINUED MODEL 


treble controls. 
15 ohm loudspeaker. 
working order. 


Western Arcade 
(opp. Snow Hill Stn.) 
(No half day) 


HI-Fl 10 WATT AMPLIFIERS 


BRAND NEW CARTONED MANUFACTURER’S DIS- 


A REMARKABLE OPPORTUNITY. Push-pull output. 
Latest high efficiency Mullard valves. 
controlled inputs for mike and gram. Separate bass and 
High-sensitivity. Output for 3 ohm or 
Guaranteed tested and in perfect 
For 200-250 A.C, mains. 


4 S$ g Post Orders to R.S.C. (M/C) Lid., 54 Wellington St., Leeds, 1. 
e e e@ Trade Supplied. Personal Shoppers to any of Branches below: 


LEICESTER | BIRMINGHAM 


Carr. 4/6. 


Dual separately 


LINEAR TAPE PRE-AMPLIFIER Type LP/1. 
negative feedback equalisation. 
1Zin., 3$in., Tfin. and Playback. EM84 Recording Level 
indicator. Designed primarily as the link between Collaro 
Tape Transcriptor and high fidelity amplifier but suitable 
almost any Tape Deck. 9 GNS. Send S.A.E. for leaflet. 


Switched 
Positions for Record 


microphones. 


LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. 
Suitable,for use with amy record playing unit and most 
Negative feedback 12 D.B. Bass and treble 
controls. For A.C, mains input of 200-250 v. 50 c.p.s. Out- 
put for 2/3 ohms speaker. Three miniature Mullard Valves. 
Size only 6x5x6}in. high. Chassis fully isolated from 
Imains, Guaranteed 12 months. Only OR 
Deposit 23/6 and 5 monthly payments 

of 23/6. - Send S.A.E. for leaflet. Hl 


GNS. 


R.S.C. POWER PACKS 200-250 v. A.C. Completely 
enclosed in Iouvred enamelled case, 8x5} x 2tin. 
fully smoothed 250 v. 60 mA. and 6.3 v. 2 a. 


Output 
39/9. 


position. 


approx. 9-6-7in. high. 


SUPERHET RADIO FEEDER UNIT 
Design of a high quality Radio Tuner (specially suitable 
for use with any of our Amplifiers), 
F changer is used. Pentode I.F. and double Diode Second 
Detector. Delayed A.V.C. W. Ch. Sw. incorporates Gram. 


or 6.3 ¥. 1 amp. required from amplifier. 


diagrams and instructions 2/6. _ 


Triode Heptrode, 


HFI012. 


speaker at a low price is required, we highly recommend this 
unit with an amazing performance. 
whether 3 ohm or 15 ohm required. 


£4/12/-. Please state 


finish. 


FIERS, GARRARD 


ACOS GP67-2G HI-FI Crystal 
Cartridges with sapphire 
stylus. Standard replacement 
for Garrard. B.S.R. and 
Collaro. Only 16/9. <Acos 
Stereo/Monaural 35/9. 
Ronette Stereo / Monaural 
39/9. 

TRANSISTOR SALE 
Mullard OC71 3/9. O€45 
4/t1. 0OC44 4/11. OC72 
4/9. O81 4/11. OCI71 8/9. 
Ediswan XAI01, XAI112, 
XB113, XBI104, XCI101A, 
3/9 ea. Postage 6d. for up to 
3 Transistors. 


JASON F.M. TUNERS 
Type FMTI1. All parts in- 
cluding...Dial, Escutcheon, 
Punched Chassis and Valves. 
Power supply required 180 v. 
25 mA. and 6.3 v. 1.5 a. 
nee £6/19/6 
Type FMT2 -.-- 


£8/19/9 
EX 
12 


BASS REFLEX CABINET. Designed for ahove speaker. 
Acoustically lined and ported. 
Size 18xI2x10im Strongly made. 
appearance. Ensures superb reproduction for only £3/19/6. 


BRISTO 


14, LOWER CASTLE STREET. 


14, LOWER (SSE See 
STOCKISTS OF ARMSTRONG 
CHASSIS, GOODMANS, W.B., and 
FANE SPEAKERS, 
VERDIK, ROGERS, DULCI AMPLI- 


TURNTABLES CASH or H.P. 


THE SKYFOUR T.R.F. RECEIVER 

A design of a 3-valve 200-250 v. A.C. mains L. and M. wave 
T.R.F. receiver with selenium rectifier. 
6K7, SP61, 6V6 and is specially designed for simplicity 
in wiring. Sensitivity and quality are well up to standard. 
Point to Point wiring diagram, instructions and parts list 
1/9. This receiver can be built for a maximum of £4/19/6 
ineluding veneered walnut cabinet. 


GOVT. SELENIUM RECTIFIERS 


v. 15 amps. F.W. (Bridge). Onl 


EX. GOVT. SMOOTHING CHOKES 
60 mA. 10 k. 400 ohms 3/11. 100 mA. 10 h. 100 ohms. 6/9. 
150 mA. 10 h. 100 ohms 10/11. 120 mA. 12h. 100 ohms 9/9- 
200 mA. 5-10 h. 100 ohms 11/9. 250 mA. 5h. 50 ohms 10/9. 


Polished walnut veneer 
Handsome 


OPENING 


5th OCT. 
(Halt-day Wetnesiay 


LINEAR, LEAK, 
and GOLDRING 


It employs valves 


SHEFFIELD 


18 Exchange Street 51 
(Castle Market Buildings) 


(Half day closing Thursday) 


Only 3 pairs of soldered AUDIOTRINE HI-Fl TAPE RECORDER KIT 


R.S.C. BATTERY TO MAINS CONVERSION UNITS: 


Type BM1, An all-dry battery eliminator. 4 
replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 ¥. 50'¢/s. is available. 
Suitable for all battery portable receivers requiring 1.4 v. and 90 vy. Complete kit with 
diagram 39/9, or ready for use 46/9. Type BM2. Size 8 x 53 x 2hin. Supplies 
120 ¥. 90 v. and 60 v. 40 mA. and 2-y. 0.4 a. to 1 amp., fully smoothed THEREBY 
COMPLETELY REPLACING BOTH H.T. BATTERIES AND L.T. 2 v. ACCUMULATORS 
when connected to A.C. mains supply 200-250 ¥. 50 ¢/s. 
TERY RECEIVERS normally using 2 ¥. accumulator. 
and instructions. 49/9 or ready for use 59/6. 


HE-40 De-Luxe 4 Band. 
220/240 v. 50/60 c.p.s. 


Other features are electrical band- 
spread tuning, 0-100 logging scale. 
Noise ey 
stand by switch. Size approx. 14 x 8} x 5}in. Handsome 
grey crackle finished metal cabinet with chromium fittings. 
Brand new with full instructions manual. Usual guarantee. 
TERMS: Deposit £3/15/- and nine monthly payments 
of 52/3 

Cash price if cleared 


OcTOBER, 1964 


R.S.C. 


BRADFORD 


56 Morley Street 
(above Alhambra) 
(Half day Wed.) 


WIRELESS WORLD 


Post Terms, C.W.O. or C.0.D. No C€.0.D. under £1. 
Postage 2/9 extra on orders under £2. 4/6 extra under 
e e @ £5 unless carr, stated. 


HULL | M’CHESTER LIVERPOOL | LEEDS 


8-10 Brown Street 73 Dale Street 5-7 County (Mecca) 
(Market Street) |8 mins. from Lime — Briggate, 


Savile St. poet 
(No half day) | St. Stn. (No half day)} (No half day) 


joints plus mains. 


Build a high quality recorder in the £70 class for only 


a 1 GNS. pee" ere OR DEPOSIT £2.13.9 
= = Garr, and 12 monthly payments of 44/6 
? DD 17/6. Send Bares for Cash price if settled in $ months 


INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR THE 
AUDIOTRINE HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 7x4in LOUD- 
SPEAKER. Ree! of Best Quality TAPE, Spare Tape Spool, 2 Portable Cabinet, size approx, 
14% x 15 x 8tin., finished in durable and attractive duo-tone Policrome and connection 
diagram for wiring ampifier to transcriptor. 
E FEATURES INCLUDE: a 

% 8-SPEEDS »% FREQUENCY RESPONSE 50-11,000 c.p.s. % SWITCHED NEGATIVE 
FEEDBACK EQUALIZING FOR EACH SPEED ~ OUTPUT 4 WATTS ~% MAGIC EYE 
RECORDING LEVEL INDICATOR a 8 MOTORS »% Fast rewind #* TAPE MEASURING 
AND CALIBRATING DEVICE ~ TAKES FULL Vin. DIAMETER REELS OF TAPE 
NEGLIGIBLE HUM % ENTIRELY EFFECTIVE AUTOMATIC ERASURE. 


Size 5} x 44 x 2im. approx. Completely 


SUITABLE FOR ALL BAT- 
Complete kit, with diagrams 


COMMUNICATION RECEIVERS HE-40 4 Band. Con. 


inuous coverage 550 


Nat A A.C. mains operation. Frequencies Ke/s. to 30 Me/s. Tluminated 
alignment rapsenren ere ek ee aa covered 550 Ke/s. to 30 Me/s. slide rule ~ dial. Edgewise 7 Be. 
; Size of unit} CoDtimuous. Incorporates din. meter. 0-100 logging scale. 
Send 8.A.B. for illustrated leaflet. | SPoaker. Slide rule tuning. dial tan ee 

ese 5 A x2 “gs” meter. fernal. ferrite er, electrical andsprea 
Total building cost of 5 GNS. Point-to-point wiring} . ria] for medium wave.  Tele- noise limiter, conteoksarss Deaton 
saeei eat ms sei scopic whip aerial 59in. 10 section switch, audio gain, selectivity, 
W.B. ‘“STENTORIAN” HIGH FIDELITY P.M. SPEAKERS. | for short waves. Fitted sockets irequency (B.F.O.). Band selecter, 
10 watts rating. Where a really good quality § for optional outdoor aerial. Head- LF. gain, trimmer, A.V.C./ 
phone, external speaker Socket. M.V.C. Switch. AND switch, 


main tuning, bandspread tuning 
Output for h/phones or standard 

e speaker. Provides 1.5 watts output. 
Size 15 x 10 x 7Zin. For 220/240 v. 50/60 c.p.s: A.C. 
mains. A highly eflieient receiver representing exceptional 
value at only GNS. 


limiter, A.V.C., B.F.O 


Post Free. $ 
a TERMS: Deposit £5/4/<, and nine monthly payments of 
arr. : 
Free. 


Only £24.15.0 


Valves EZSt, ECC 
83, ECC83, EL84, 


91/2. 
Cash price if settled in 3 months. 


R.S.C. 3 WATT GRAM AMPLIFIER KIT 
All parts to build a compact, highly sensitive 
amplifier suitable for any single or autochange player. 


in 3 months. 


R.S.C. STEREO/TEN HIGH 
QUALITY AMPLIFIER KIT 


EL84, Separate # Size 12 x 24 x 2fin, Double wound. Mains transformer 
bass and_ treble | for 200-250 v. A.C. mains. Output for 2-3 ohm 39 Gg 
controls giving | speaker. Volume and tone control with switch. / 

* cut ’” and 

spose L Bena SELENIUM RECTIFIERS © 


tivity 50 mV. 5} L.T. Types 


watts high quality ] 2/6 v. # a. H.W... I/9 120 v. 40 mA....... 3/9 

-eutput on each J 6/12 v. $ a. H.W... 2/9 250 v.50 mA.....06. 3/11 

ehannel. Can be} Following F.W. (Bridge) 250 v.60 mA....... 4/11 

used as straight 104 6/12 ¥.1 a....... 8/11 250 v.80mA....... 6/11 

k watt amplifier. J 6/12 v.2a.......-. 6/11 250 v. 250 mA..... 11/9 

Controls: Stereo/Monaural switch, ganged volume, ganged } 6/12 v. 3 a. 19 Types Below Contact cooled 

treble, ganged bass and balance. Output for 6/12 v. 4a. 250 v.60 mA. H.W. 5/11 

3 ohms speaker. Point-to-point wiring dia- 8 GNS. } 6/12 v. 5a. 250 v.70 mA. H.W. 9/11 
grams and instructions. Mlustration full 6/12-v. 6 a... i F.W. (Bridge) Types 

wiring details and priced parts list 1/9, Or 6/12 v.10 & v.02. 25/9 250 v. 50 mA..... 8/11 

supplied assembled and tested 59/6 extra. Carr. 7/9. § 6/12 v. lia. ...... 35/9 250 v. 75 mA... 10/11 


R.S.C. Battery Chargers & Kits for 200-230-250 v. 50 c/s. A.C. Mains Guaranteed I2 mths. 


HEAVY DUTY KIT 


6/12 v. variable charge rate 
up to 6 amps. Consisting of 
Mains Trans., F.W. (Bridge), 
Selenium Rectifier, 0-7 amp. 


meter. Variable Charge 
Selector. Fuses, fuse-holders, 
panels, plugs and _ eircuit. 


Only 59/9. Post 4/6. 


TRANSFORMERS 
200-230-250 v. 50 e/s. 
0-9-15 v. 14 a....--- 12/9 
0-9-15 vy. 24 a.....-. 14/9 
0-9-15 v. 3 a..2..5. 16/9 
0-9-15 v. 5 a......- 19/9 
0-9-15 v. 6 a......- 23/9 
0-9-IS v. & a.-.--- 28/9 


19/9 


TANNOY 8 WATT RE-ENTRANT LOUDSPEAK- 
ERS. 8 ohms for workshop, factory or outdoor use 25/9 ea. 


_—— 
HEAVY DUTY 14 AMP. KIT 


Full range. Keen prices. 


BATTERY CHARGER KITS ASSEMBLED ASSEMBLED 6 v. or 12 v. 4 amps. 
er ‘ Fit monte’ 
Consisting of Mains Transformer, F.W. GHARGERS : pdee ete ert 


Bridge, Metal Rectifier, i 
ridge, Metal Rectifier, well ventilated selector. 


steel case. Fuses, fuse-holders, grom- -12v.1a. less meter Sex 

mets, panels, clips and circuit. Carr. es amp. aia ae for ee seetor 
3/9 extra. Ammeter and _ selector 12° y. char: rin ; 
Gv. or 1D. 1 amp... .----3. 4 22/9 | plug for 6 v. or 12 vy. Doublocdeaed, 
As above with ammeter........ 28/9 | Louvred metal case, Well ventilated 
Civ, Brame eres afore 19/9 ] finished attractive ham- : = steel case with 
6 v. or 12 v. 2 amps. .- - 25/9] mer blue. Ready for] pine hammer finish. Ready for use with mains 
6v. or 12 v. 2 amps. ........-. 35/9 fuse with mains andj .4q output leads.’ | €arr. 4/6 

- ea of ammeter) output leads. Double ee 59 9 pees Or 
Salas! chest atescerir'nd |S, 39/9 .Sar| Dezel 10L 098 ony perarsast aa ae 
BEAMSbEN bee c e ee keeeee 52/9 LS 3/8. [above but ton 0 ae Ca 


or Deposit 16/- and 5 monthly payments of 16/-. 


Neen EEE EnEneeeenerrneesenenneennreeseaecceenemeaaceaemaaed 
HEAVY DUTY 12 v. 10 AMP. KIT 


Consists of Mains Transformer, F.W. (Bridged) Selenium Rectifier, 
Ammeter, Fuses, Variable Resistor, and Circuit. Por 200-250 y. A.C. 
mains. Only £4/19/9, carr. 10/-. 


CHARGER AMMETERS |-S-C. BABY ALARM or INTERCOM. UNIT KIT 
For 200-250 v. A.C. |. Includes all parts, 
0-1} a., 0-3 a., 0-7 a. 8/9. si Sacinetio High sensitivity. - Cormeen ate, 


at 12 v. (or 24 v. at 7 amp.). Consists of 
Transformer, Rectifier, Variable Resistor, 
Ammeter Fuses, Terminals, Stove Enamelled 
Case and Circuit. Only 10 GNS. Carr. 
15/-. 


VALVES | 


Complete kit of parts to eonstruct a 3+3 watt good quality 
stereo amplifier providing realistic reproduction. Suitable 


Controllable at 
either end. 

Housed in two 
cabinets of 


Ses 


SENSATIONAL STEREO OFFER 


all stereo pick-up leads. Ganged vol. and tone controls, pleasing _ design 
Pre-set balance. For 200-250 y. A.C. mains only. Fully 89/6. Carr. 5/-. 
isolated chassis. % Or assembled and 
Or including Stereo Head 19/9 extra. Carr. 4/6. tested @ gns. 


OCTOBER, 1964 


DERBY 
26 Osmaston Rd., The Spot 
(Half day Thurs.) 


LONDON 


238 Edgware Rd. 188 Leith St. 


(Half day Wed.) 


| EDINBURGH 


HIGH FIDELITY 
ULTRA LINEAR 
PUSH-PULL OUTPUT 


SIX VALVES EF86, EF86, ECC83, 
807, 807, GZ34. Tone Control Pre-Amp. 
stages are incorporated. Sensitivity 
is extremely high. Only 12 millivolt 
minimum input is required for full 
output. THIS ENSURES THE SUIT- 
ABILITY OF ANY TYPE OR MAKE OF 
MICROPHONE OR PICK-UP. Separate 
Bass and Treble. controls give both 
“litt” and “cut” with ample tone 
correction for long playing records. An 
extra input with associate vol. control f 

is provided so that two separate inputs such as “ mike ” and gram. etc., can be simultane- 
ously applied for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED 
FOR SUPPLY OF 300 v. 20mA. and 6,3 v. 1.5 A. FOR A RADIO FEEDER UNIT. Price 
in kit form with easy to follow wiring diagram. 


ONLY - “Or factory built using latest EL34 output valves and with 12 
- Carr. 1 1 Gns ~months’ guarantee. 14 GNS. TERMS ON ASSEMBLED UNITS. 
10/-. ® DEPOSIT 33/9 and 9 monthly payments of 33/9. : 


Protective Cover 19/9, ‘Type 807 output valves are used with High Quality Sectionally 
Wound output transformer specially designed for- Ultra -Linear operation. Negative 
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL 
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response + 3 D.B. 30-20,000 ¢/s. 
Tone Controls + 12 D.B. at 50 c/s. + 12 D.B. to —6 D.B. at 12,000 e/s., hum and noise 
70 D.B. down. Good quality reliable components used. Chassis finish gold hammer. 
Overall size 12x99in. approx; Power consumption 150 watts. For A.C. mains 200- 
250 v. 50 c/s. Output for 3 and 15 ohms speakers. EQUALLY SUITABLE FOR THE 
CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS. IDEAL 
FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELECTRONIC 
ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, etc., etc. We can 
supply Microphones, Speakers, etc., at keen cash prices or on terms with amplifiers, EXPORT 
ENQUIRIES INVITED. 


LOUDSPEAKERS. 21in. to 18\n. at keen prices. 12in. 6-8 watt 3 ohms 29/11. 12in. 
10 watt 12,000 lines 3 ohms of? 15 ohms. 59/9. TWEETERS. 4in. R.A. 3 ohms 25/9. 
R.A. 15 ohms 25/9. W.B. 15 ohms 32/3. Fane 15 ohms, Pressure type £3/15/-. 


poweR |FANE HIGH FIDELITY SPEAKERS 


PACK KITS. All with exceptionally robust Qin, diameter voice coil assemblies. 
12in. 15 ohms. Cast chassis: HEAVY DUTY. 

, Fully “smoothed | 799/19 20-watte-.. 5 gus. 122/10 20 watts .. 6 gns. 

output 250 v. 60 | 199/19 90 watts .. '7 gus. 122/12A 20 watts .. § gns. 


mA. H.T. and | 499/14.99 watts .. 9 ens. 199/144 22 watts ..10 gus. 
LB 68 ve dD | 199/17 25 watts °. £11 17 6 122/174 25 watts £12 17 6 
of chassis, mains | 15in. 15 ohms. Cast chassis: HEAVY DUTY. 

Trans. 200-250 v. | 152/12 20 w....... 12 gns. 152/12A 20w. ...- 13 ens. 
Double wound, | 152/14 27w. ...... 14 gns. 152/14A 27w. .... 15 gus. 


Reetifier, . Choke, 
Electrolytics and. 
circuit. 


162/17 35w. ...... 16 gns, 
“A” indicates dual cone type 30-17,000 c.p.s. 
leaflets. Terms available. 


R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER 


A highly sensitive 4-valve quality amplifier for the home, small club, etc. Only 50 milli- 
volts input is required for full output so that it is suitable for use with the latest high 
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes, 
Separate Bass and Treble controls are provided. These give full long playing record 
equalisation. Hum-level is negligible being 71 D.B. 
down. 15 D.B. negative feedback is used. H.T. 
of 300 y. 26 mA. and L.T, of 6.3 v. 1.5 a. is available 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier, ‘ For A.C, mains input of 200-250 v. 
50 c/s. Output for 2-3 ohms speaker. Chessis is not 
alive. Kit is complete in every detail] and includes 
fully punched ‘chassis (with baseplate) with the blue 
hammer finish and point-to-point wiring diagrams 
and instructions. Exceptional value at only £4/15/- 
or assembled ready for use 25/- extra. plus 3/6 car- __ 
riage. Or deposit 22/. and five monthly paymepjs of 22/- for assembled unit. : 


R.S.C. TRANSFORME R§ Fully Guaranteed. Interleaved & Impregnated. 


152/17A 35w. .... 17 gus. 
Send §8.A-E. for 


WIRELESS WorLD 
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GLASGOW 


326 Argyle St. 
(Half day Tues.) 


106 Newport Rd, 13 Post House, Wynd 
(Half day Wed.) (Half day Wed.) 


| MIDDLESBROUGH | DARLINGTON 


WATT AMPLIFIER 


HIGH FIDELITY 
PUSH-PULL ULTRA 


LINEAR OUTPUT: 
“BUILT-IN ” 
PRE-AMP STAGES 
Two input sockets with associate: 
controls allow mixing of ‘‘ mike” 
and gram. as in A.10 High sensitivity. 
Includes 5 valves ECC83, ECC83, ELS84, 
EL84, EZ81. High Quality sectionally. 
wound output transformer specially 
designed for Ultra Linear operation 
and reliable small condensers of current manufacture. 
FOR BASS AND TREBLE “ Lift’ and “Cut.” Frequency response + 3 D.B, 30- 
30,000 c/s. Six negative feedback loops. Hum-level 60 D.B. down. ONLY 23 millivolt 
INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick- 

ups and microphones. Comparable with the very best designs. 

For STANDARD or LONG PLAYING RECORDS, lor MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, eic. OUTPUT SOCKET with plug provides 300 y. 30 mA. and 
6.3-v. 1.5 a. For supply of a RADO FEEDER UNIT. Size approx. 12 9x7in, For A.C, 
mains 200-250 v. 50.¢/s. Output for 3 and’ 15 ohms speakers. Kit is complete to last nut. 
Chassis is fully punched. ull instructions and point-to-point wiring. 3 Gns Carr. 
diagrams ‘supplied: (or factory built 51/6 extra) ; , ONLY = 10/- 
Jf required louvred metal covers with 2 carrying handles can be supplied ior 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly paymenis of 24/9. Send 8.A.E, 
for illustrated leaflet of Cabinets, Speakers, ‘* Mikes” etc, Cash or Terms. 


R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER 


A Multi-Purpose High Fidelity. High Output Unit for Vocal and instrumentalist Groups, 
Incorporating two 12in. heavy duty 25-watt high flux (17,000 lines) loudspeakers with 2in. 
diameter pole pieces (total flux 220.000 lines). Designed for efficiently handling more than 
full output of amplifier at frequencies down to 25 C.D.S. One speaker has an aluminium 
speech coil and dual cone to extend frequency up to 17.000 c.p.s. F f 
Heavily made cabinet of convenient size 24x 21> 14in, has an exceptionally attractive 
covering in two contrasting tones of Vynair. For 200-350 v. 50 c.p.s. A.C. mains operation. 
EMINENTLY SUITABLE FOR BASS, LEAD or RHYTHM GUITAR AND ALL OTHER 
MUSICAL INSTRUMENTS. Four jack socket inputs and two independen: vol. controls tor 
simultaneous connection of up to four instrument pick-ups or microphones. 
Separate bass and treble controls providing more than adequate ** Boost” or ‘* Cut ** 
Level frequency response throughout the audible range. iene 
391 Gns Or DEPOSIT £4/3/- and 12 monthly payments 
2 " Carr. 17/6. 


of £3/9/11. 
Superior to units at twice the cost. Send S.A.E, for illustrated leaflet. 


G.5. GUITAR AMPLIFIER { R.8.C. BASS-20 GUITAR AMPLIFIER. 


With loin. 30 watt heavy duty speaker, 


INDIVIDUAL CONTROLS 


5-watt high quality output. Incorporating Robust Rexine covered cabinet. Only 
high flux 12in. 10 watt, 12,000 line Joud- | 991 Gns. Send 8.A.E. for leaflet. 
speaker. Sensitivity 30 m.v. High | [TINEAR TREMOLO/PRE-AMP. UNIT 


impedance jack input. Handsome strongly 
made cabinet (size 14x 14x Tin. approx.) 
finished in contrasting shades of Rexine 
and Vynair. 200-250 A.C, mains operation. 
£9/1 9/ Carr. Send 8.A.E. 

7/6 jor leaflet. 
Or DEPOSIT 22/3 and nine monthly pay- 
ments of 22/3. 


esigned for introducing the Tremolo 
3 t+ to any amplifier fitted with a reserve 
power supply point for smoothed H.T. and 
6.3 v. A.C. This applies to practically all 
amplitiers of our manufacture and to those 
of several other manufacturers. The unit 
plugs into power supply point and any 
input socket or amplifier. Controls are 
Speed (frequency of interruptions). 
Depth (for heavy or light effect). Volume, 


MICROPHONES. Full range and Switch Three sockets are for 2 inputs 
from 14/9. Also Desk & Floor Stands and Foot Switch. Only 4 Gns. 


R.S8.C. SENIOR 15 WATT LEAD OR RHYTHM GUITAR AMPLI- 
FIER. High-fidelity push-pull output. Separate bass and treble 
* cut” and “ boost”? controls. Twin separately controlled 
inputs so that two instruments or ‘* mike ’’ and pick-up can be 
used at the same time, A heavy duty 20 watt high flux 12in. 
loudspeaker with cast chassis is used. Cabinet is well made and 
19 Gns finished as Junior Model. Size approx, 18 x 18 x 8in. 

*or DEPOSIT 39/11 and 12 monthly payments 
33/4. Carr. 10/-. Send 8.A.E. for leaflet. : 


LOUDSPEAKERS IN CABINETS 
12in, 10 WATT. Walnut Vencered Cabinet size 15 « 15 x 8in, 
approx. High quality 12in. 10 watt 12.000 line speaker, 


MAINS TRANSFORMERS. | Primaries 200-250 vy. 50 c/s. 
FULLY SHROUDED. UPRIGHT MOUNTING. 
250-0-250v. 60mA., 6.3 v. 2 a. 0.5-6.3 v. 2a, 24-3-3in. 
250-0-250 v. 100 mA., 6.3 v. 4 a., 0-5-6.3v. 3a,.... 2 
300-0-300 vy. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3a... 28/9 
300-0-300 y. 180 mA., 6.3 v. 4a. ¢.t.,6.3 vy. la. For 
. -Mullard 510° Amplifier” 22.00.22. 03.00¢ vider COLO 
350-0-350 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a... 29/9 
350-0-350 v, 150 mA., 6.3 v. 4 a., 0-5-6.3'v. 3 a..... 
425-0-425 v. 200 mA., 6.3 v.4a., ¢.6.,5v.3a..... 57/9 
425-0-425 v, 200 mA., 6.3 v.4a.,6.3v.4a.,5v.3a, 59/9 


450-0-450 vy. 250 mA., 6.3 v.4 a. C.T. 5v.3a,..... 69/9 
TOP SHROUDED DROP-THROUGH TYPE 
260-0-256 v. 70 mA., 6.3 v. 2 a., 0-5-6.3 v. 2a..... 17/9 


250-0-250 v. 100 mA., 6.3 y. 3.5 a......-es0e---- 19/9 
250-0-250 vy. 100 mA., 6.3 v. 2a., 6.3 v. La....... 21/9 
350-0-350 v. 80 mA., 6.3 v. 2 a. 0-5-6.3 v. 2 a..... 
250-0-250 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v., 3 a... 
300-0-300 v. 100 mA., 6.3 v. 4 a., 0-5-6.8 v. 3a..... 27/9 
300-0-300 v. 130 mA., 6.3 v. 4 a., 0-5-6.3 v. la., 
suitable for Mullard 510 Amplifier.......... 
350-0-350 v. 100 mA., 6.3 v. 4a., 0-5-6.3 V, 3 a...- 
350-0-350 v. 150 mA., 6.3 v. 4 a., 0-5-6.3 v. 3a..... 
MIDGET CLAMPED TYPE. Primaries 200-250 v. 
250-0-250 v. 60 mA., 6.3 vy. 2 a., 24x 2u x 2tin..... 


260 v. 60 mA., 6.3 v. 2a. Size 2ux2ux2tin..... 11/9 
FILAMENT TRANSFORMERS 12 v. 1 a......... 7/9 
6.3 v.1.5a.......+. 5/9 Fie 05S! Bye! Bl ediarere = ave 8/11L 
6.3V. 2a ....-s0. 7/6 6.8v.6a. ..... 


s+» 17/9 
12 v. 3a. or 24 v.1.5a 17/9 
AUTO (Step Up/Step Down) TRANSFORMERS 


50-80 watts 110-120 v./230-250 v. Searle bias cloths 13/9 
150 watts 110-120 v./200-250 v. ............2.005- 27/9 
250 watts 110-120 v./200-250 Vi... 2... eee ee ee eae 39/9 
OUTPUT TRANSFORMERS 

Midget Battery Pentode 66.1 for 384, etc. ........ 4/6 


Small Pentode 5,000Q0 to3Q.......-.-.. 000 eee eee 
Standard Pentode 5,000Q to3Q = 
Standard Pentode 7,0009 to3Q 


Push pull 8 watts EL84 to 3Q.........0ccreeeeeees 8/9 
Push pull 8 watts EL84 to 159... in S/8. 
Push pull 10-12 watts 6V6 to3Q9 orldQ .. wears 16/9 
Push pull 10-12 watts to match 6V6 to 3-5-8 or 15 17/9 
Push pull EL84 to 3 or 15Q 10-12 watts ....... oe 17/9 
Push pull Ultra Linear for Mullard 510, ete......... 29/6 
Push pull 15-18 watts, sectionally wound 6L6, 

K1T66, etc., for Sor l5Q ...ccccceeecess SE 29/9 


Push pull 20 watt high-quality sectionally wound, 
EL34, 6L6, K'T66, etc., to 3 or 15Q fully shrouded 47/9 


MICROPHONE TRANSFORMERS 
120-1 High quality, clamped...... 
SMOOTHING CHOKES 

250 mA., 5 H.. 1009 11/9 
150 mA., 7-10H,250Q 11/9 60 mA., 10 H., 4000 4/11 
100 mA., 10 H., 2009 8/9 Lamp. 0.59 L.T. type 6/6 


AUDIOTRINE HIGH FIDELITY SPEAKER SYSTEMS 


Designed to provide a 
smooth frequency response 
from 40-20,000 c.p.s. con- 
sisting of 12in, 12,000 line 
15 ohm speaker. Crossover 
Unit and Tweeter. Highly 
recommended for use with 
any High Fidelity Ampli- 
fier. 10 Watt Unit 
£4/19/6 or Deposit 11/3 
and nine monthly pay- 
ments of 11/3. 20 Watt 
Unit £6/19/9 or Deposit 
15/9 and nine monthly 
payments of 15/9. 


8/9 
80 mA., 10 H., 3500 5/6 


GL3A MINIATURE 3-WATT GRAM. AMPLIFIERS. For 


200-250 v. 50 c.p.s. A.C. mains. Overall size only 11} x 
2% x 2hin. Fitted Vol. and Tone Control with mains switch. 
Designed for use with any kind of single player or record 
changer unit. Output for 2-3 ohm speaker. Only 59/6. 


3 ohms or 15 ohms £4/19/6. Carr. 5/-. Or Deposit 11/3. 
and nine monthly payments]1/3 
12in. 20 WATT. High Quality 
15,000 line 1/speaker 15 ohms in 
Cabinet finished as above. Size 
18x18 x 8in.. £7/19/6. Carr. 
7/9. or Deposit.17/9 and 9 
monthly payments of 17/9. 
1bin. 80 WATT. Heavy Duty 
High Flux Speaker. Suitable 
for BASS GUITAR. Cabinet 
24x2Lx1din. Heavy contruc- 
tion covered in attractive. 
Rexine and Vynair in two eon- 
trasting tones of grey. Only 

19: GNS. Or Deposit 37/6 and 12 monthly payments 37/6. 
Full range of cabinets stocked. 


R.S.C. STANDARD BASS REFLEX CABINET. For 12in- 
Loudspeakers, acoustically lined and ported. Size 20in. x 
14 x 18in. Beautiful walnut veneer finish. Especially 
recommended for use with Speaker 
system below. £5/19/6. Set of four 
legs can be supplied with brass 
ferrules for 19/6. 

AUDIOTRINE CORNER CONSOLE 
CABINETS. Strongly made. 
Beautiful polished walnut veneered 
finish. Pleasing design. 

JUNIOR MODEL, To take up to 
Sin. speaker. Size approx. 20 x 


11x 8in. Only 49/9. 
STANDARD MODEL. To take 
up to 10in speaker. Size 27 x 


18 x12in. £4/11/9. 

SENIOR MODELS. To take up to 
12in. speaker and with Tweeter 
eut-out. Size approx. 30x 30x 
15in. (Recommended for use with 
Audiotrine speaker system). % Gns. or terms. 
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DON'T MISS THESE BARGAINS 


Transistor ferrite rod aerial with medium 
and long wave coils with circuit, 7/6. 
Oscillator Coil and set of 3 LF. transformers 
for transistor set. with cireuit, 12/6. 
Midget 8in. P.M. Loudspeaker 3 ohm, 12/6, 
80 ohm, 18/6. 
Midgct 208 pF + 176 pF two-gang Tuning 
Condenser with trimmers for transistor set. 
Price 9/-. 
Push-Pull Transformer. Sub-miniature, 8/6. 
,0065 mid. Single Tuning Condenser. Solid 
dielectric fin. spindle for transistor of 
Crystal set, with spindle tapped 6 BA., 2/6. 
Zener diodes for voltage control and stabilisa- 
tion. Complete with circuit diagram, 3/6 
each. 
Pre-Amplifier. Made to Mullard design to 
suit the 10-watt amplifier, made to specifica- 
tion. New unit. Simply needs valves. 
Type EF86, 37/6 each. 
46 Sets (Receiver/Transmitter pack set). 
Unused sets complete except for crystals. 
19/6. Post 3/-. 
Battery Charger Kit. Comprises 5 amp. 
transformer, 5 amp. rectifier, metal case and 
meter to charge 6 or 12 volt- batteries up 
to 5 amps. With variable charge rate, 
39/6 each. 3/6 post & insurance. 
Mains Transformer. 250-0-250 at 80 mA. 
6.3 volts 5 a. (normal mains input), 12/6 
each. Carr. 2/6. 
Output Transformer. Standard pentode 
matching type, 4/G each; 48/- per doz. 
Slide Switch. Sub-miniature. but. dpdt, 
2/-; 18/- doz. 

T.C.C.. or Dubilier Tubular Condensers, 

-5 mf. ‘ 

-25 mf. 


-O1 mf. 500v. 
-0001L mé#. 1000v. 
O00 1000v. 
.002 1000v. 
-005 1000v. 

02 750v. 

-OL 1000¥. 
Battery Charger Rectifier. Selenium 12-15 v. 
5 amp. 9/6. 
Metal Chassis. Punched for Mullard 510 
Amplifier, complete with imner screening 
sections and stove enamelled. [2/6 set. 
Twin Twisted Lighting Flex. Equivalent 
14/36, rubber insulated, cotton covered, 
12/6 per 100 yard coil. 
Moving Coil Meters 
0-500 microamp, 2in. flush 
250-0-250 microamp, 24in. surface .. 
750 microamp, 24in. surface 
0-30: milliamp, 24in. flush 
0-100 milliamp, 23in. flush 
0-300 milliamp, 24in. flush. 
0-500 milliamp, 24in. flush 
Unbreakable Mains Lead. Type of lead 
fitted to electric razors makes fine lead for 
test meters and any other devices where 
subject to continuous: bending. Twin figure 
eight construction, soft cream P.V.C. 
covered. Normally costs Q/- per yard. 
Three 6ft. leads for 2/-. 
Filament Transformer, 6.3 v., 14 amp. 6/6. 
Neon Lamp—midget wire ended, ideal mains 
tester, etc. 2/-. Ex-Govt. 1/6. 
Philips Trimmers. 0-30 pF. iI/- 
9/- doz. ' 
Heavy Duty Test Prods—red and black with 
plug-in lead attachments, 6/6. 
Low Resistance Headphones. Ideal crystal 
sets, etc. 7/6, plus 2/6. 
Cold Cathode Valve CV 413. Voltage regu- 
lator or trigger switch—unused but ex- 
equipment. Q/- each. 
Tag Panels. Ideal for construction, experi- 
mental circuits, etc. 3 of each of 12 different 
types, 5/-. Post 1/6. 
Slydlock Panel Mounting Fuses, with carrier, 
5 amp. 2/- each; 15 amp. 2/6 each. 
«1 mfd. 350 vy. Small tubular metal-cased 
eondenser made by Dubilier, 2/6 doz. 
Toggle Switch. Standard metal body, type 
with round dolly, fixing ring and on/off 
indicating plate, 1/3; or I2/- doz. 
Metal Rectifier. 250 v. 60-80 milliamps, 
ideal for mains set or instrument or to 
replace that expensive valve, 4/6. 
Long, Medium and Short Wave Coil Pack. 
An exceptionally well made coil pack which 
covers the standard long, medium and short 
wavebands for 465 ke/s. I.F. complete with 
diagram of connections, 14/6. 
Piano Key Type Switches. 3 key type 8/-, 4 
key type 3/9, 5 key type 4/6, post and 
packing 1/- regardless of number ordered, 
600 MW Amplifier, Uses 3 transistors, 2 of 
which are in Glass B push pull for battery 
economy, Ideal little unit for baby alarm, 
record player, intercom, etc., etc. 19/6. 
Speaker 12/6 extra. 
Electrolitie Condenser—Bargain, Sub-minia- 
ture type 50 mfd. 6 vy. made by T.C.C. 7/6 
per dozen (minimum quantity supplied). 
Transistor Set Cases. Finished in two tone 
with handle and back. Size 10} x 74 x 3 
15/- each, plus 2/6 carriage and insurance. 


each; 


Where postage is not definitely sta- 
ted add 2/- to all orders under £3, 


WIRELESS WORLD 


MAINS POWER PACK 


MAINS POWER PACK designed to operate transistor sets and amplifiers. Adjust- 
able output 6 v.—9 to 12 volts for up to 500' mA. (class B working). Takes the place 
of any of the following batteries. PR1-PP4-PP6-PP7-PP9 and others. Kit com- 
prises: mains transformer-rectifier, smoothing and load resistor 5.000 and 500 mid. 
condensers, zener diode and instructions. Real sniv at only 14/6, plus 2/6 post. 


OUR BARGAIN OF THE YEAR 


A Complete kit of parts te build this 
6-transistor 2 wave superhet receiver at 
only 39/6, plus 2/6 post and ins. 


“CORONET” Mk. IV 


It fully covers the medium-wave band 
and that part of the long-wave band 
to bring in B.B.C. Light. The circuit 
includes a highly efficient slab aerial and 23” P.M. speaker. Overall size approxi- 
mately 44 x 24 x I4im. Supplied complete with carrying case. 


INFRA-RED HEATERS A 


Make up one of these latest type heaters, 
Ideal for. bathroom, etc. They are:simple to 
make from our~ easy-to- -follow _instructions—uses 


silica enclosed elements designed. for the correct inéra-r 


- wavelength.43 microns). Price for=750 watt element. and 
mietal easing as illustrated 19/6, plus 2/6 post and insurance; 


MOTOR BARGAIN 


Silent running mains motor by very famous 
maker. Ideal for gramophone, tape recorder, fan, 
ete., ete. 200-250 volts. A.©. shaded pull start, 
Size approximately 2$x2}xI1Zin., 2,750 r.pim, 
Spindle diameter 5/32in. Spindle length Zin. 
Brand new guarantee. Price 12/6 plus 2/- post. 


GOOD COMPANION ce I 


The 6-transistor set with the 8- 
transistor performance. 


Incorporating all the latest’ refine- 
ments. Anyone who can solder can 
make it. 


Many thousands already in use all 
Lover the country. 


Full coverage of Long and Medium 
wavebands. 


Fine looking cabinet, size 11 x 8 x 3in. 
Q.P.P. output approx. 750 MW. 


Excellent reception of difficult 
stations like 208. 


Variable feed back gives excellent 


tone. plus 5/- 


Cemplete kit, everything for only £4-1 9-6 Pp. & P. 


YAXLEY SWITCHES 
Number of Ways or Positions 
2Way 3Way 4Way 6 Way 8 Way 10 Way. 11 Way 


3/1 
4/ 


5 Way 1 pole 3/6; 2 pole 4/9; 24 Way 1 pole 15/-; 2 pole 22/6. 


LAST OPPORTUNITY TO BUILD THIS 
POCKET RADIO 


motified 
two-tone cabinet as illustrated, tuning dial, 


Constructor’s parcel: comprises 
two gang tuning condenser, printed circuit. 
Costing value 57/6—offered while supplies 
last at only 19/6, plus 2/6 post. Suitable 
for your own circuit or to build original 
circuit. All parts available at highly com- 
petitive prices, Do not miss this tremendous 


bargain. 


{5 Amp Thermostat with fine control 


(Takes pointer knob). For setting to alf normal air temperatures and coarse 
setting to use Thermostat within an oven or heater. Very suitable for controlling 
room heaters at 9/6, plus 1/- Post. Metal case to house this for wall mounting 
3/- extra. 


ELECTRONICS 


(CROYDON) 


OCTOBER, 1964 


Speaker Bargain 

12in, High 

fidelityloud- ° 

speaker, 

High flux 

permanent 

magnet type 

with stand- 

ard 3 ohm 

speech coil. 

Will handle 

up to 12 watts. Brand new, by famous maker, 
Price 27/6, plus 3/6 post and insurance. 


Waterproof Heater Wire 


16 yd. length. 70 watts. Self regulating 
temperature control, 1Q/- post free, 


Fluorescent Light Kits 


For pelmet. lighting, ete. Kit consists of: 
Super silent choke: 2-chrome clips to hold 
tube; 2 bi-pin helders. for tube and starter 
with a starter holder, . Kit A for 80 watt 
tube at 2'7/6.. Kit ® for 40 watt tube at 

$9/6. Kit C-for 2 x 2ft. 20w. lamp 25/-. 


»Kit D for 1 x 2ft. 20w. lamp 18/6. Post 


and Insurance 2/6 per Kit. 


Building a Scope? 


3in. oscilloscope tube. American made type 
No. 3FP7, base 6.3 v. 6 amp. heater elec- 
trostatie deffeetion, brand new and guaran- 
teed, with cireuit diagram of scope, 15/- 
each plus 2/6 post and insurance. 


Adjustable Thermostat 


“Suitable for Industrial or domestic purposes 


sueh as controlling furnace. oven, immersion 


| heater, etc. Can also be used as a flamestat 


or fire alarm. Made by Sunvie these are 
approximately I7in. Jong and adjustable” 
over a range 0 to 550°F. The contacts are ~ 
rated at 15 amps. 230 volts, and the adjust- 
ment spindle, which comes to the top, can 
be fitted with a flexible drive for remote 


control or just a pointer knob for local” — 


control. Listed at £3 or £4 each, these are ' 


| offered only at 8/6 plus 2/6 postage and | 


insurance. 


Ice-Stat 


This is 2 small thermostat which cuts on 
and off around freezing point. Has many 
uses, one of which could be an ice warning - 
device to be fitted under your motor car. 


| Price 3/6. Post 1/-, 


Simmerstat Heater 


Regulator 
Suitable to control elements, heaters, 
soldering irous and boiling rings up to 2,500 
watts. Complete adjustable, normal price 
55/- each, special snip price 12/6, plus 1/6— 
postage aud insurance. 


Refrigerator Thermostat 
Standard type with adjustment for alk 
Prien refrigerator temperatures, 7/6, 
1/- post. 


Suppressor Condenser 
~ Stop your 
= $ 7ea-oimeo \ drill or other 
ee oe interfering 
with your own or your neighbours’ radio or 
television. Simple instructions given. 
1/6 each, 12/- dozen. 


Timer Kit 
Special offer of all components except 
metal box to make mains operated interval 
timer for photography, ete., 12/6 plus 2/6 
post. 


FLOODLAMP 
CONTROL 


Dim and full switch for 
controlling photo flood- 
lamps: Gives two lamps 


‘in series, two lamps full 


brilliance and Jamps off. 
Similar control of other 
appliances, With circuit 
3/6, plus 9d. postage. — 


LIMITED 


266 LONDON ROAD, WEST CROYDON, SURREY 


Post orders to: 


43 SILVERDALE ROAD, EASTBOURNE, SUSSEX 


OCTOBER, 1964 
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YOU ARE Stik 
LOOKING AT 


Baye 


Gwe 
IN ae A 


ELE LESLIE OTOL TEE PEELE ENE EELS = Pa 
A LIMITED SUPPLY OF A WELL KNOWN 
MANUFACTURERS DISCONTINUED LINE 


BoA EE AES, 


BRAND- “SPANKING 5 “MEW / 


_ FULLY TRANSISTORISED MINIATURE 


| CIRCUIT T.V. ae ERAS 
READY ASSEMBLED FOR IMMEDIATE USE (Less Vidicon Tube) 


ldWave your own pri- 
vate Closed - Circuit 
Television System in 


BRAND NEW 
C.C. -T.V. LENSES 


Excellent for use with The ‘iCON’ 
illustrated & all T.V. Vidicon Cameras. 


JAPANESE 
* GOSMICAR *’ 
lin. TELEVISION 


Ins. 28/- ) : 


your Factory, Office 
or Home. 

Excellent for Secur- 
ity, Stunts, Overflow 
Audiences, Traffic/ 
Store Control, Ex- 
hibitions, Film and 
Dramatic Groups, 
Two-way Tele-View 
Links, etc.— 


Brief Specification:- 
405 line st: output 
in Band I 

You can tune the 
Camera to any Channel 
from 1 to 5. 

Mains operated, 210/ 
250 V. A.C. 50/60 
Cycle. 


Plugs into aerial socket 
of any size Domestic 
T.V. set. 


Top Grade Transistors, 
100° Reliable. 

C type 16 mm. lens 
mount (lens not sup- 
plied). 


AND A MUST 


for Technical Colleges 
and Research Labs! 


Good picture quality 
with normal lighting, 
View people, objects, 
etc. up to 1,000ft. 
away—4 to 6 T.V. 
sets can be used off 
one Camera. 


weight ak 4 Ibs. 


LENS 


* Click-stop ’ Aparture f/1.9 to {/22 4-ele- 
ment lens construction, C mount fitting. 
Full focusing adjustment from infinity to 
24in. Fully bloomed. Complete with lens 
caps and finished in an attractive black 
and stainless alloy, at the ridiculous low 


price of only £9 19.6 (Post & Ins. 5/6.) 


Usually selling at £23, 
Also ideal for 16 mm. Movie Cameras. 


TELE- QUE: 


PHOTO F/4 Taylor Hobson LENS. 

For Brilliant Close-ups of distant subjects, 
full focusing adjustment, ‘ Click-Stop’ vary- 
ing aperture down to £/32. Fully bloomed, 
C mount thread. 


Usually selling at £54 
OUR price £18 cach. 


VIDICON E.M.I.‘M’ GRADE TUBES} 
Available only from us at 
(Post and Ins. 16/-). £9.10 


Full operating instructions and _ cir- 
cuitry supplied with each camera. 


LOMBARD HOUSE, GT. CHARLES STREET (Next to Pan 
American Airways) BIRMINGHAM, 3. Phone: CEN 6283 or MID 0972 


ORNTONS ELECTRONICS © 


Wilhinsons 
— a See 


Built to your own specification 
Keen Prices 

Quick Delivery 

Contacts up to 8 changeover 


MINIATURE SEALED RELAYS 


OVER 120 TYPES IN STOCK. SEND FOR LIST. 


CARPENTER Polarized Relays. 5A7 55+-55Q also 5HM19A 28+ 28Q 45/= 


each. f 

MINIATURE UNISELECTORS. Plug-in type. Occupies no more space 

than a P.O. 3,000 Relay. Siemens No. 2200A, 3 level, 50 volts, 1 bridging 

and 2 non-bridging wipers. Supplied complete with jack. 90 /- 

Other types available including REVERSIBLE. EACH 
Bink KEY SWITCHES (3 position). 


“ eT. 


P.O. 212. 2 Changeover each 
side, 6/6. 
P.O. 198. 4 Changeover each 
side, 13/6. 


Other types available., 
Knobs, 6d. Plates 1/-. 


RELAYS MAGNETIC SOLENOID OPERATED 


24 volts D.C. 4 make and 4 break 10 amp. contacts, 5C/3944. Brand new, 
with dust cover, 12/6 each, post 2/-. Suitable for Automatic Machines. 


WEE MEGGER INSULATION TESTERS. SERIES 3,500 VOLT. 
BRAND NEW in leather carrying case £18/10/-. 


RACKS—POST OFFICE STANDARD. 6ft. high with U-channel sides 
drilled for 19in. panels, heavy angle base. 
CONTACT COOLED RECTIFIERS. MHalf wave, 250 volts, 85 milliamps. 
8/- each, 120MA, STC type No. C3D, 7/6 each. Post 6d. 
SILICON RECTIFIERS. BEST GRADE 800 PIV, 500 milliamps., 6/6 ca. 
600 PIV 700 milliamps., STC RS27AF, 15/- each. 200 PIV up to 70 volts 
RMS, 6 amps., 10/- each. 100 volts 200 milliamps., 2/6 each; 50 for 100/-. 
CHARGING RECTIFIERS. 12 v. 6 amp., 20/- each; 24 v. 8 amp., 40/- each. 
TRANSISTORS. 0C44 8/-; OC45 8/-; 2S002 15/-; OC71 6/6; OC200 15/-; 
V30-30P 10/6. 
THERMAL DELAY SWITCH. Glass enclosed 4-pin base. Switches 6 amp. 
250 volts in 1 minute from 4 volt 1.5 amp. heater. 7/6 each, Post 1/6. 
PRECISION SILVER MICA CAPACITORS, 0.1 mfd. 3%, 6/- ea.; 1% 5/- ea. 
TANTALUM ELECTROLYTICS. 50 mfd. 70 volts, 7/6 ea.; 140 mfd. 30 volts, 
12/6 ea, Various other values available. 
‘BLOWER MOTORS. 200/250 volt Capacitor Type-2,800 r.p.m. Cylindrical 
casing 7in. x 7in. x 7in. with open flange each end £12/10/-. 
24-WAY DOUBLE POLE PAXOLIN WAFER SWITCHES. 12/6. Post 1/6. 
21-WAY STUD SWITCH with Metal Cover fitted with Attenuator Resistors. 
25/-. Post 1/6. 
DOUBLE HEADPHONES. High resistance 4,000Q, 14/6. Post 2/6. 
DOUBLE HEADPHONES with sound powered earpieces and cord. Type 
DHR, 17/6. Post 2/6. Two of these will provide an inexpensive intercom.; 
only twin wire required between. 


ONE HOLE FIXING SWITCHES 
12/- per dozen 75/- per 100 


SINGLE-POLE Double Throw, 3 amp. 250 A.C 
Can be used as ON/OFF or CHANGE-OVER SWITCH. 


Also available in DOUBLE POLE ON/OFF, 18/- per doz.; £5 per 100. 
PUSH BUTTON SINGLE POLE DOUBLE THROW SP101 (10F/1786), 
6/- ea. OTHER TYPES STOCKED IN QUANTITY—SEND FOR FULL 
LIST. Double Pole on/off, 30 amp., 250 v., dia. H 2DP, 8/6 ea.; 90/- doz. 
Double Pole Change Over, 3 amp. 250 v. NSF., 3/6 ea.; 36/- doz. 

WAFER SWITCHES. Miniature 2-pole 2-way, 2 pole 6-way, 3/-. Standard 
4-pole 3-way, 3/6; 2-pole 1l-way, 6-pole 3-way, 5/-; 8-pole 6-way, 7/6; 
Ceramic 2-pole 1l-way, 12/6; Wearite 12-pole 3-way, 18-pole 2-way, 7/6. 


WIRELESS WORLD 


SIEMENS 1 6.0. . S.T.C. 
2.20.4 2.20, H96A 18/6: 45Q 1mHD 4186EB 19/6 
500+ 50Q H96B - 19/6 170Q ImHD 4186EC 19/6 
1450+ 1450 H96C 19/6 700Q 2COMD 4190HD 19/6. 
1,700Q +-1,700Q H96E 22/6 2,500Q 2CO 4184GE 19/6 
G.E.C.: 2,500Q ImHD 4190EE 19/6, 
2,500Q 4CO M1008 19/6 ERICSSON °~ 
2,500Q 1CO M1022 = 15/- 7,000Q .1CO N22242A10 25/= 
5,000Q 2CO M1052 «17/6;  260Q 1CO N22372AC1 15/= 
670Q  2m2bHD M1095 17/6 5,000Q 1CO N22372AE1 15/= 
2,500Q 2C2K ~ M1417~ 19/6 7,500Q 2CO N22365AZ1 17/6 
5,000Q 2CO M1452 «17/6 11Q 4CO N22364AA1 19/6 
2Q 2mHD M1454 15/= 1.1Q 2CO2K N22366AA1 19/6 
2,500Q 2mHD M1458. 15/~ 1,500Q . 2CO2K N22366AE1 19/6 
2,500 I1mlbHD M1462 15/= 2.4Q 2M N22371AA1 15/= 
40Q 2CO2K M1482. 19/6 180Q 2M N22371AC1  15/= 
180Q. 1CO M1486 15/= 2,000Q , 2M N22371AE1 15/= 
180Q 2m2bHD M1487 17/6 2.40, Imlb N22370AA1 15/= 
180Q. 2C2K M1490 =19/6 52Q. Imlb~ N22370AB1 :15/= 
670Q. 2C2K M1493 19/6 1,5000 2m2b N22369AE1 17/6 
670Q 4K M1567 = «19/6 7,000Q 2m2b N22369AZ1 17/6 
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Microammeters, Milliammeters, Voltmeters 
BEST MAKES > DELIVERY OFF THE SHELF ~% SEND FOR LISTS 


23in. Moving Coil Flush Round 

10-0-10 Milliamp, 35/-; 50 Milliamp, 35/-; 100 Milli- 
amp, 25/-. Proj. Round 50 Microamps. Special scale, 
45/-. All D.C.; 100 Microamps, A.C. 85/-. < 


@ 3iin. MC Flush Round 100-0-100 Microamp, 70/-; 
10 amp. 45/-. 


2in. Moving Coil Flush Round 
0/1 Milliamp.; 0/5 Milliamp.; 0/10 Milliamp.; 0/20 
volts; 0/30 volts; 0/40 volts; 0/5 amp. all at 27/6 each. _ 


2in. Moving Coil Flush Square 

0/1 Milliamp. at 37/6. Postage on all meters 2/-. 
CATHODE RAY TUBE. 139A. 23in., 25/-, Post 2/-. : 
FREQUENCY METERS. 45-55 cycles per second, 230 volt, 6in. dia. Flush 
Round. Brand new in maker’s box. £10/10/-, post 5/-. 

UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-50 micro- 
amps., dia. 4in. Knife pointer, mirror scale. £10, post 3/-. 

PORTABLE AMMETER. 0-3 amp. A.C,/D.C., 3in. scale, 35/-, post 2/6. 
AMMETER, reading 50-0-50 amp., 2in. Flush Square, 17/6 each, post 2/-. 
VOLTMETER. A.C. 0/300 24in. Flush Round, 25/-, post 2/-.  ~ 
MILLIAMETER. 0/100 D.C. 9in. PR. Have a meter you can read 
easily, 150/-. ; as Sake : be 
CELL-TESTING VOLTMETERS. 3-0-3 volts D.C. In leather case with 
prods. Just the job for the car. 25/- ea., post 2/6. 3 
METER RECTIFIERS. 1 mA., 5 mA., F.W. bridge, 8/6, post 6d, 

JACK PLUGS. Cylindrical Bakelite screw-on cover, Z 
2 contact, 2/6, post 6d. Large quantities available.& 
Also P.O.201 on headphone cord 10H/117 3/- ea. Post 1/-. 
AUTO TRANSFORMERS by S.T.C. Totally enclosed C core type. 110-250 
volts. 8 tappings, 50 cycles, size 62 x 5? x 53,500 watts. New latest type £4. 
MAINS TRANSFORMER. Input 200/250 volts. Output 300-0-300 volts, 
250 mA., 6.3 volts, 9 amps. 25/-. Post 3/9. 

Ss WESTALITE BATTERY CHARGERS. Made by West- 
inghouse (type BC14-6/40). Input 200/250 v. A.C. will 
) charge 6-volt or 12-volt batteries at 0/40 amps. Coarse 
! control switch with eight -positions and fine control. 
switch with four positions including “* off,” Built-in | 
0-50 ammeter. Fused A.C. and D.C, 24in. x 14in. x 13in.; 
+ | £39/10/-. each. Carriage 20/-. 

-| 15-AMP. BATTERY CHARGER. (Westinghouse Type 

BC.3) will charge three lead acid cells at 15 amps. Input 
200/250 volts, 50 cycles A.C. Charging current regulated 

by four-position switch and variable resistance for fine 

control. Fitted with 0/20 ammeter, rotary on/off switch 

and rewirable fuses. £8/10/-. Carriage 15/-. 

LEDEX SOLENOID-DRIVEN WAFER SWITCHES. Size 5S. Approx. 24 v. 

with standard size wafers. Available in 4-bank, 14-bank, 24-bank, all 

1-pole, 11-way. Also 4-bank, 1-pole, 12-way, from 90/-. F 
LEAK DETECTORS. B.T.H. Portable type mains operated. £45. “ 
MINIATURE SILVER ZING ACCUMULATOR. 1.5 volt, 1.5- 
ampere. Size 2in. x 1.13in. x 0.63in. Weight 14/0z. Ideal for 
model work. 12/6, post 9d. 120/-. per doz, : ee 
STROBOSCOPE FORK. 125 cycles. P.O. No. 5, 30/- ea., post 


2/-. 
RATIO ARM UNITS. Sullivan 6000+ 600Q, 50/-, post 3/-. 
MIRROR GALVANOMETERS BB 3000. N.E.P. Focal length 20 cm., £18: 


TELEPHONES wiring Diagram Free 
Wiring Diagram Free 
TELEPHONE SET TYPE “‘A’’ Ringing and speaking both ways 
on a 4-core cable. Very loud and clear over any distance. The 
handsets are as illustrated and the set is complete except wire. 
4-core at 8d. per yard extra. Price 75/- set, post 4/-. 

SET B. Two headphones connected to breast microphones, with 
leads, plugs and fitted carrying cases. Join instruments together 
with two wires and 1¢ volt battery for a super Intercom., 37/6. 


MIGRO SWITCH. Burgess MK4BR, robust die cast casing, 8/6 ea., post 9d. 
SUBMINIATURE MICRO SWITCHES HONEYWELL.  11SM1-TN13. 
S.P.D.T. Size .78lin. x .250in. x .356in. 6/6 each. Full details on request. 
Quantities available at low prices. 


SMALL IMPULSE COUNTERS 


High Speed Type 
10 IMPULSES PER SEC. 
WITH 4 DIGITS = 
100v., 50v., 24v., I2v. or 6v. D.C. od 
WITH SLIDE-ON METAL alo} 
COVER 3: x I x lin. 
SPECIAL QUANTITY Bey 
RATES. STATE NUMBER 35/- Post 
REQUIRED. 1/6. 
TRIMMING CONDENSERS. Air spaced miniature 1.5 to 8 pf., 1.5 to 20 pf., 
2 to 32 pf., 20 pf. All at 1/6 each, post 3d. ere 
CONDENSERS METALMITE. 350 vt. wkg., .001, .002 miniature, 12/-. 
doz., .005, .01, .02 10/- doz., .05 12/- doz., .1 13/6 doz., .25 Metalpack 16/- 
doz., 1.0 Metalpack, 24/- doz. Post 1/-. : 
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf. 
to 50 mfd. and resistances from 5 ohms to 50 megohms. Valve volt-meter 
range 0.1 to 15 volts and condensers leakage test. £9/19/6, post 5/-. 
BRIDGE MEGGERS. Evershed and Vignoles 500 volt series Il complete 
in leather case, £40, carriage paid. 
BRIDGE MEGGER TESTING SET SERIES I. 


we 
0 


With resistance box: and 


leads 1,000 v., 0-100 megohms. List price £189. Our price £50. 
BATTERIES. Portable Lead Acid type 6 volt 125 ampere hours, In metal 
case 16in. x 8in. x 1lin Uncharged £6/10/- each, carriage 15/-. 


L. WILKINSON (CROYDON) LTD. 


LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 


Phone: THO 0236 Grams: WILCO CROYDON 
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CYLDON A.M./F.M. PERME- 
.\, ABILITY TUNER FOR ALL 
<A TRANSISTOR OPERATION 


Ks) Size 24in. x 24in. approx. By famous manu- 
facturer. A.M.-I.F. 470 Ke/s. F.M.-I.F. 10.7 
Mc/s. A.M. coverage from 1,620 Kc/s-525 Kc/s. 

7 a F.M. coverage 108 Mc/s.-88 Mc/s. Circuit 
diagram 2/6. FREE with Tuner. Ist, 2nd, 3rd -A.M.-I.F.’s 

Ist, 2nd, 3rd and 4th F.M.-I.F.’s V.H.F. Osc. choke A.M.-F. 

trap. A.F. 114 and A.F. 115. All the above are the R.F. end of an 


M ; A 
ae ipercly oe rae radio etc. The £2 5 10 f re) 


BSR MONARCH UA14 With FUL-FIHEAD 


BARGAINS 
TO SEE FROM 


R& TV 
LL LR EL ILL OT MT PT a) 


SIGNAL GENERATOR 


— ae Covering 100 Ke/s.-100 Mc/s. on 


e . fundamental and 100 Mc/s. to 200 

3) Sap ee aes Mc/s. on _ harmonics. Metal case 

4-speed, plays 10 records, I2in. I0in. or Zin. at 16, 33, 45 or 78 r.p.m: ) 10in. x 6zin. x Szin., grey hammer 
Intermixes Zin. IOin. and 12in. records of the same speed. Has manual finish. Incorporating three minia- 


sure valves and metal rectifier. 
A.C. - mains  200/250v. Internal 
modulation of 400 c.p.s. to a depth of 
30%. Modulated or unmodulated 
R.F. output continuously variable, 
100 millivolts C.W. and mod. switch, 
variable A.F. output. Incorporating. magic-eye as’ output indicator. 


Accuracy plus or minus 2%. £7/5/0 Post and packing 6/6 extra. 


MAINS TRANSFORMERS 


ALL WITH TAPPED PRIMARIES 200/250 VOLTS 


play position: colour, brown. Dimensions: 124 x 103in. Space required 
above baseboard 43in., below baseboard 23in. Fitted with Ful-Fi 
turnover crystal head, £5/19/6. P. & P. 6/6. 

B.S.R. UAI6, similar to the above, £6/12/6 P. & P. 6/6. _ 

B.S.R. GU7, 4-speed, single player, complete with pick-up. on uni- 
plate with automatic switch. £3/19/6. P. & P. 5/6. 


FLUORESCENT LIGHT KIT 


40 watt fluorescent lighting kit comprising 
Siemens Choke, 2. Bi-pin holders, 
Starter Holder 116 Plus 3/- 

and Starter. P. & P, 


j 250-0-250 v. 60mA., 6.3 v. 1.5 amp., 6.3 v. | amp. ....ccceceeeeeeees 11/6 
yi ze Sbed relay start complete 1146 &P AE Hacer v. 80 mA., 6.3 v. 1.S amp., 6.3 ¥. Lamp. ....... we WS/= 
wit i-pin v holders. 250- Vs50 MAM 6.3'¥. 2 AMP. <c.ca-t chess scokeukiece 9/6 
TWIN 40 CHOKE instant start with 4 17/6 P. & P. 4/- 250-0-250 v. 250mA., 6.3 v. 5 sath Me ae 19/6 
bi-pin 200/250v. holders ieateruiranstOrmen O.3: Vs Cte 2 apape icsusvedioecussesone eee tane see 7/6 


Postage and packing on all the above transformers 4/-. 
Primary 230-240 v., Secondary 330-0-330 vy. 200 mA., 6.3 v. ¢.t. 6 amp., 
Sv. 4amp. 21/-. P. & P. 6/-. 


TRANSISTOR INVERTOR FLUORESCENT 
- LIGHT FITTING 


POCKET MULTI-METER. Sizes 

3% x 24 x IZin. Meter size 2} x mite ou eh <i 
I3in. Sensitivity 1,000 O.P.V. on M Z b 

both A.C. and D.C. A.C. and D.C. J OvEmenE = OY F 
volts 0-15, 0-150, 0-1,000. D.C. | WOT G1 amous 
current 0-150 mA. Resistance Sieaedine adie 
0-100KQ. Complete with test | Se 2 i je” 
prods, battery and full instructions. } 5 eS P 
35/—. Plus 1/6 P. & P. ; i 


THE MOTORIST’S REV. COUNTER 


50v. D.C. Input. Output 240v. | Twin 40 watt 200 P.& P. 
A.C. 40 Watts incorporating | 250v. less tubes. 59/6 6/- 
transformers, choke, condensers a 


and 2 Get 573. In solid 16 gauge . 
Aluminium Case size  {[5in. RINGO BURGLAR ALARM 


x 6in. x 2zin. by. IG plus 6/- | A.C. Mains 200/240 volt. Firesaly- 
famous manufac- 19/6 P. & P. age slightly tarnished. 


aoe: MAINS MOTOR List price 7 gns. Our price lO BN ea ables pal ed aa eA es 
Conde d complete with double gong bell ment would be at least £7. Complete with full 
f eee five Libis l instructions and circuit diagram. Scale calibrated up 
i a. renreey switches to 8,000 r.p.m. Can be used 49/6 Plus 3/6 
i euiaenae and full with any 4 or 6 cylinder car. Ragveiers 
ning, ‘satis- instruc- 

i tions 


factory in 
every way, 
230/250 v. 
A.C. 


FIXED. FREQUENCY 
SIGNAL GENERATOR 


Crystal control in metal case, size [Oin. 
x 6in. x 6in. Incorporating 2 FCI3 valves, 
mains transformer, metal. rectifier, chole, 
indicator lamp, crystal and numerous 
: poceomenes: Modulated and yom 

Th . ated output sockets. Originally used for 
SILICON RECTIFIERS 250v. P.I.V. 750 milli-amps. Six for 7/6d. LTV. frequencies. Brand new, 39/6 


post paid. ; + 6/- P. & P. A.C. Mains 200/250 volts. 


| SPECIAL OFFER— Power Supply Kit 


To purchasers of ‘‘Elegant Seven’”’ parts, incorporating mains trans- 
former etc. AC mains 200/250v output 9v 100 mA 7/6. 


THE “Elegant Seven” 


49/6 


Combined Portable and Car Radio The Radio with the “ Star’’ Features 

% 7-transistor superhet. Output %& IF 470 ke/s. 
350 mW. ‘ %& Operated from PP9 battery. 

*% Two-tone grey wooden cabinet, + Fully comprehensive instructions 
fitted handle with silver-coloured and point-to-point wiring diagram. 
fittings, Size 12tin. x 82in. x % Printed circuit board, back-printed 


with all component values. 
xc Fully tunable over medium and 
long waveband. 


33in. 
* Horizontal tuning gale, size 
1itin. x 28in. in silver with 


black lettering. a 
> All stations clearly marked. * Car aerial socket. 
+ Ferrite-rod internal aerial. %& Full after-sale service. 
4tin. SPEAKER. Parts list and circuit diagram 2/6. FREE with parts. ONLY 
RADIO AND T.V. COMPONENTS (ACTON) LTD.| 4 19 6 


21A, HIGH ST., ACTON, LONDON, W.3. 


Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O. PLUS 5/6 POST & PACKING 
SHOP HOURS 9 a.m.—6 p.m. EARLY CLOSING WEDNESDAY 
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VALVES 


AC/HL 4/6| DL94 G/-) EF74.. 4/-| HL23  6/- 
ACP4 6/-|DL96 5/6] EF80.. 5/— | HL23DD 

AC6PEN5/— | DLS10 8/—| EF85.. 4/6 5/- 
AL60 5/— | DLS19 15/ EF86... 6/—| HL41 8 4/- 
ARS .. 5/—| E80F. 2s/— | EF89.. 3/9 | HVR2 9/- 
ARP .. 8/6| E1148 2/6 | EF91.. 2/9) K3A_ ..30/— 
ARP3 38/-| E1266 50/—| EF92.. 2/—| KT32_ 8/- 
ARP12 2/6| B1415 30/- | EF95.. 5/— | KT33C 6/- 
ARP21 7/~| E1524 12/6 | EF 183 8/- | KT44 5/9 
ARP24 8/6| EA50 1/-| EF184 8/-| KT63. 4/- 
ARP34 4/—| EA73 7/- | EHT1 300/- | KT66 12/9 
ARTP1 6/—| EABC80 5/— | EL32.. 3/9 | KT67 15/- 
ATP4 2/3] EAC91 3/6} EL34.. 8/-| KT76 8/6 
ATP7 5/6] EAF42 8/-| EL35.. 5/-| KT8C 22/- 
AU7  55/-| EB34 1/6 | EL38..17/6 | KT88 18/- 
BL63 10/—-| EB91 8/—| EL41.. 7/—| KTW61 4/6 
BS4_ .. 8/- | EBC33° 6/- | EL42.. 8/— | KTW63 4/- 
BS5 20/- | EBC41 6/- | EL50.- 8/—| KTZ41 6/- 
BS84 47/6} EBC81 5/—| EL81.. 8/—| KTZ63 6/- 
B2134 16/-| EBFS80 5/- | EL83.. 6/8 | LP2.. 10/— 
BT19 25/—| EBF83 7/6 | EL84.. 5/-| L63_ .. 5/- 
BT35 25/- | EBF89 6/9 | EL85.. 8/—| M8100 9/— 
BT45 150/-| EC52 _ 4/—| EL91.. 4/6 | M8142 12/- 
BT83 85/—| ECd3 12/6 | EL95.. 5/-| M8190 5/— 
CC3L.. 2/— | EC70 .. 4/- | EM80_— 6/— | MH4... 5/— 
CL33... 9/— | EC90  20/- | EM81 7/6 ae LD ONO 
Cv71.. 3/— | EC91 3/—| EM84 6/3 | ML6 .. 6/— 
Cv77 .. 6/—| ECC81 4/—-| EM85 9/- N108 8/- 
Cv102 1/-| ECC82 5/—| EN31 10/-| NEI7.. 7/- 
CV103 4/-| ECC83 6/- | ESU208 6/— | NGT2 10/— 
CVv4014 7/—-| ECC84 5/6| EY51 5/6 | OB3 a= 
CV4015 5/—| ECC85 6/6] EY86 5/6 | OC3 5/- 
CV4025 10/— | ECC91 4/~) EY91  3/—| OD38 5/- 
CV4046 40/- | ECF80 5/6 | EZ40 5/- | OZ4 4/- 
CY31.. 5/6 | ECF82. 7/-| EZ41 6/6 | PCC84  5/- 
Dl... 1/6 | ECH42. 8/— | BZ80 ..-5/6"| PCC85. _7/— 
D41_ .. 3/8 | ECH81 5/~| EZ81.. 3/6) PCC89 7/6 
D61 .. 6/—| ECH83 7/6 F/6057- 5/— | PCF80 5/- 
D77_ =~... 3/8 | ECL80°- 5/6 | F/6061 5/— } PCF82° 6/6 
DA30 12/6 | ECL82. 7/6 | F/6063. 4/— | PCF84 5/- 
DA60 75/— | ECL83 10/— | FW4/5006/6 | PCL81 9/-— 
DAF96 6/— | ECL86 10/— | FW4/8008/6 | PCL82 6/- 
DD41 =4/— | EF34.. 2/6 | G1/236G 9/— | PCL83 8/3 
DET5 8/-| EF36.. 3/6} G1/371K PCL84 7/- 
DET20 2/—| EF37 .. 7/- 19/— | PCL&86 9/- 
DET26 15/- | EF39.. 4/- | G50/2G 5/-| PEN25 4/6 
DF73 5/—| EF40.. 8/-| GU50 25/—- | PEN46 3/- 
DF91 3/—| EF41.. 6/—| GZ32 10/— | PEN220A 

DF92 | 3/— | EF50.. 2/6 | GZ34 10/- 3/- 
DF96 6/—| EF52.. 6/—| H63 .. 7/- | PL36.. 7/6 
DK92 «6/6 | EF55.. 8/— | HK54 22/6 | PL38 ..16/- 
DK96 «45/6 | EF71.. 7/6 | HL133DD PL81 .. 7/- 
DL92. «=6/— | EF72.. 5/- 10/— | PL82 .. 5/- 
DL93. Ss 6/- | EF53.. 4/6' HL2K 2/6' PL83.. 5/— 


MANY OTHERS IN STOCK including Cathode Ray 


Brand new, indi- 
vidually packed 
and guaranteed 


WIRELESS WORLD 


U27_ .. 8/— | 1N43 A/—- , 6ALSW 7/- 

Ub2 .. 5/-| 1N70.. 4/-| 6AM5 2/6 

UABCS80 4/6 | TR4 .. 5/— | 6AM6 4/- 

UBC41 6/—|1R5 .. 3/6 | 6AQ5S 7/- 

UBF80 5/6 | 184 . 5/- | BAQSW 9/- 

UBEF89 6/6.| 185 - 4/6 | 6AS6 4/- 

UBL21 11/— | 1T4 . 2/— | 6ASBW 9/- 

PL84.. 5/--| UCC85 6/6] 2A3 .. 5/—| 6ATC.. 3/6 
PM24A 5/—| UCH42 6/6) 245 .. 6/- | BAUG Vb i 
PT15 ..10/—| UCH81 6/—| 2A6 .. 7/-| 6AX4 8/- 
PT25H 7/6 | UCL82 8/— | 2B26.. 8/- | 6B4G 8/- 
PT25M 7/6 | UCL83 10/—} 2C26 .. 7/— | 6B7 . 6/- 
PX4 ..14/— | UL41 6/— | 2C26A 8/— | 6B8G 2/6 
PX25_ g/— | UL84 5/6 |.2C34 .. 2/6 | 6BAG.. 4/- 
PY32 9/6 | UUS 7/— | 2C43 42/6| 6BE6.. 4/8 
PY33 8/6 | UU9 .. 8/6 | 2C45 = 22/6 | 6BI7 q|- 
PY80 5/6 | UY21 7/6 | 2046 ..30/— | 6BR7 9/- 
PY8l 5/6] UY41 4/—| 2Cd1 ..12/-| 6BW6 9/- 
PY82 5/- | UY85 5/—| 2D21 .. 5/-| 6C4 » 2/= 
PY83 6/— | V1120 4/=] 2X2... 3/- 6C5G 2/6 
PY800 6/6 | V1507 _ 5/—| 344 .. 4/- | 6C5GT 6/- 
PZ1-35 9/—| V1924 20/—| 3A/108A 6C6 .. 4/— 
PZ1-75 12/— | V2023 13/6 20/- | 6C6G .. 3/- 
QP21.. 6/- yuPac-13/ 3A146J 35/— | 6C8G .. 3/— 
QP25 .. 5/— | VP23 .. 3/— | 3A/167/M 6CH6.. 4/6 
QP230 5/-| VP133 9/- 25/— | 6C21 = 80/— 
QS150/15 VR99 8/—| 3D6 .. 4/—|6D6 .. 3/- 
10/— | VR105/30 3B7 .. 5/— | 6HS .. 6/- 
QS895/10 5/6 5/— | 3B24... 5/-| 6F5G.. 5/8 
Qs1202 8/- | VR150/30 8B28 ..15/—| 6F5GT 5/9 
at! 8/- 5/— | 83E29'..50/— | 6F6G.. 4/- 
8/- | VT4C 20/- 3Q5CT 7/6 | 6E7 6/- 
Heasiase VU33A 4/-| 384’ .. 4/—| 6F8G.. 6/6 
60/- | VU39  6/— | 8V4_ .. 5/9 | 6F12 .. 4/6 

RK72 6/—| VX3256 4/- | 4C27  35/— | 6F13 .. 5/- 
$130P 15/-| W2l .. 5/-| 4D1 4/—| 6F32 .. 4/- 
$130 12/6 | W118 8/- 5ALT73G 5/— | 6F33 3/- 
SP2 .. 8/6| W119 8/—| 5A174G 5/-| 6G6G.. 2/6 
SP41 .. 1/6 | X66 .. 7/6 | 5B/257/M 6H1 .. 6/- 
SP61 .. 1/6; X118 = 8/- 19/— | 6H6M ..1/6 
SP210 8/6 | X145 8/— | 5R4GY 9/—| 634 9/- 
STV280/40 | YF .. 1/—| 5T4 ., ?f- 6J4WA 10/— 
12/6 | Y63 .. 5/-|5U4G 4/6) 6J5 .. 3/6 
STV70/80 Y65 .. 4/—| 5V4G 8/— | 6J5G .. 2/- 
8/—| Y66 .. 8/—] 5X4G.. 8/6 | 6J6_ .. 3/6 
8U2150A Z21 6/—-| 5Y3G 4/-|6J6W  6/- 
_- 10/- Z800U 20/-| 5Y3GT 5/-| 6J7G 5/- 
T41 .. 6/6 | Z801U: 10/— | 5Y3WGTB 6K6GT 5/6 
TP22.. 5-| 1A3_.. 38/- 9/— | 6K7G_Q/- 
TP25..15/—| 1A5GT 5/-|5Z4G 6/6) 6K7GT 4/9 
TT11 .. 5/— | 1B22 ..30/- | 6AB7.. 4/-— 6K8G 3/- 
TT15 ..385/- | 1C5GT 6/-] 6AC7T  2/—| 6K8GT 8/8 
TTR31 45/- | 1D8GT 6/-|6AG5 2/6|6K8M 8/6 
7TZ0520 4/-| 1E7G ..7/6| 6AG7 6/—| 6K25  12/- 
[720 ..16/-| 1F2 .. 8/-/6AH6 10/-| 6L5G  6/- 
ee .80/- | 1G6GT 6/-| 6AJ5 8/6 | 6L6 .. 9/-— 
8/-|1L4 .. 2/6|6AI7 3/-| 6L6G.. 6/— 
vind 8/-| 1LA6.. 6/—| 6AK5 5/—| 6L6GA 7/6 
U17_ ~.. 5/-| 1LC6.. 7/—-| 6AK6 = 6/— | 6L7G 4/- 
U18 .. 6/=| 1LH4 4/=| 6AK7 6/-| 6L34 .. 4/6 
U25 Sohye 1N21B 5/—! 6AL5.. 3/-/ 6LD20 5/9 


Tubes and Special Valves. 
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6N7_.. 6/-; 128H7 3/-| 290TH 4/- | C.R. Tubes 
6N7G 5/9 | 1287 B/- | 225DD 9/- | Gy i596 
6Q7G . 6/-| 1SKTGT | 307A .. 5/6 | ~(o93) 56) 
6R7_ .. 5/6 8/- |. 3180 “725/- | 4504/B/16 
63A7 .. 7/— | 128N7GT 357A ..70/— 28 /- 
68A7GT 6/6 5/9 | 3684 .. 5/- | voRg7 98/- 
68C7 .. 7/-| 128R7 5/— | 393A ..15/- 
68C7GT 5/-| 12¥4 .. 2/—| 446A .. g/- | VOR138 
6887. 5/— | 14L7 .. 2/-| 703A . .80/— 80/- 
6SF5GT 5/6 | 15D2.. 6/— | 705A ..10/— | VCR138A 
68H7.. 3/—|19E2 15/—| 715B ..60/- 40/— 
6837 ..5/— | 19G3 ..10/— | 717A .. 8/— } VCR139A 
68J7GT 5/6 1906 . 9/—4| 724A ..15/— 35/- 
68J7Y 6/6 a7. 5 B= |, SOL ee 6) 
68K7.. 4/6|19H1  6/—| 803 .. 22/6 Beers 
6SL7GT 5/6 | 19M1.. 5/- | 805 ..80/-| vorsi7c 
- 3/6 2042 ‘17/6 | 807BR7/- 40/- 
8Q7°.. 6/- | 20P4,..13/=| 807AM 7/6 
6887 .. 2/-| 21B6 .. 9/-| 808 .. zie 3FP7  45/- 
6U4GT 9/6 | 25L6GT 5/6| 813 .. 63/-| 5CP1 30/- 
6V6G.. 5/—| 25Y5 6/- | 815 ..85/- | 5EP7A. 25/- 
6V6GT 6/6 | 25Z4G 6/6 | 829A ..80/- 
6V6M_ 8/— | 2545 .. 7/6 | 829B ..50/- 
6X4 .. 3/6 | 25Z6GT 8/6| 830B .. 4/-| Photo 
6X5G  5/-| 28D7.. 6/- | 832A ..45/- | Tubes 
ox5GT 58 80 a3 832 ..15/-| CMG8  5/- 
iS 5 9/6|-837 .. 9/- 
rate 3B ibe BSS) ag | a8 
me 16 | 860 ..10/- 
7B7. .. 7/6 | 30P19 12/- | 866A ..14/— | 6097C 350/— 
705 .. 10/-| 30PL1 $/-| 884 :.10/- ; 
706 .. 2/-| 35L6GT 7/-| 954 .. 4/6 | Special 
ae Ses ae 17/6} 955 .. 2/6| Valves 
a3 -1956 .. Q/- aie) 
POT. Yo apz8 Bled Sere oc. Sa ACTS cones 
7V7_ .. 5/—- | 35Z4GT 6/- | 958A ., 4/—| ACT9 £12 
7Z4 .. 4/6 | 35Z5GT 6/- | 1612 .. 5/—| BSU77 £10 
8D2 .. 2/6] 37 ..... 4/-| 1616 .. 3/-| K301 84 
gD2 .. 8/-| 38 .... 4/- | 1619... 5/-| KRNOA 
9D6_.. 3/6| 41MP.. 4/— | 1622 . .19/— $3/10/- 
11E3 87/6 | 44A/160N | 1625 .. 6/-| poy 
1246 2/6 30/- | 1626 .. 8/- 25/— 
12AH7 5/-| 2158G  6/-| 1629 .. 4/6 | 2522 £2/10/0 
12AH8 11/-| 50L6GT g/-| 2051 .. 5/-| 2354 £8 
12AT7 4/-| 538A .. 7/6 | 40430. 13/6 417A 80/- 
12AU7 5/—| 57 .... 6/— | 4063 .. 8/— 3/92/E 
12AX7 6/—| 58 .... 6/—| 5704 .. 9/— £37/10/0 
WAY7 10/-.| 59 .... 6/- | 5726 .. B/- | ay 
12BA6 5/6 | 75 .... 5/6 | 6064 .. 7/-| ZA4AY 84 
12BE6 7/-|76 .... 5/—| 6065 .. 6/—| 723A/B 50/- 
125117 ze 17 Lees 66 6080 ..22/-| 725A  80/— 
B ..-. 5/-| 7193 .. 1/9] 726A 19/- 
rome ipeeeatcde es 
.-.. 9/— | 8013. - 
12J7GT Os 2 ee a 8020 .. §/—| Transistors 
7GT 2/—| 84 .... 8/- = = 
J2K8M 10/- | 85A2 .. 8/- ef, is 
12Q7GT 3/8 | 90CL .. B/_ | 9002 -- 4/8] OC45 — G/ 
28A7 7) | Q10VPT 9003 .. 6/—| OC72 -2/- 
12807. 4/- 7-pin 2/6 | 9004 .. 2/6 | OC81 = 7/- 
128G7 3/-|220PA 7/-! 9006 .. 2/6] OC82~ 10/— 


All U.K. orders below £1 P. & P. |/-: over £1 2/-: orders over £3 P. & P. free: C.O.D. 3/6 extra. Overseas Postage Extra at Cost’ 
Fn a Rc Na eh eh SS SN a ia eS Ne ada ET Re a a 


MARCONI COMMUNICATION 
RECEIVERS. 

C.R.150. Frequency coverage 2-60 Mc/s. 

5 bands. Two I.F.s Ist 1,600 kc/s. 2nd 465 kc/s. 
Image signal protecting over 40 dB up to 
30 Mc/s. and 20-40 dB from 30-60 Mc/s. Self- 
checking calibration (built-in calibrator). 
Stabilisation of supply and temperature com- 
pensation. Electrical and mechanical band- 
spread. Metering and visual tuning indicator. 
Band pass from 100 c/s to 10 kc/s. in 5 stages, 
Acoustic filter associated with 100 c/s. Band- 
pass position for CW reception. Facilities for 
diversity reception. Excellent checked con- 
dition, £49. Mains P.S.U. by P.C.A. Radio, 
£4/10/0 carriage 30/-. 

C.R.150/2. Frequency coverage |.5-22 Mc/s. in 
4 bands, all other features as in C.R. 150. Price 
£35. Carriage 30/-. 

P.C. RADIOS mains P.S.U. for above 90/-. 
DUMONT MODEL 24] OSCILLOSCOPE 
in fully working condition £22/10/-. P. & P.30/-. 
“CONNECT AND FORGET, CANNOT 
OVERCHARGE ” “‘ ESSTRON ” MARK I 
AUTOMATIC BATTERY CHARGER. 
Initial charging rate 6-7 amps. The charging rate 
automatically adjusts itself to the charge in the 
battery. Automatic current and voltage control. 
Patented application of magnetic amplification 
to battery charging. Indicator lights show bat- 
tery fully charged, receiving charge incorrectly 
connected orfaulty cells. Mains voltage 200/250 
v. Built for 6 or 12 v. batteries. Measurements 
7x5x5tin. Weight 84lb. Price £7/19/6. P.P. 3/6. 
SIGNAL GENERATOR MARCONI TF 
995A-2. Arranged 1.5-220 Mc/s. in 5 bands. 
Output voltage variable in IdB steps from IV 
to 100mvV. Carrier may be unmodulated, 
frequency modulated, amplitude modulated, or 
simultaneously frequence and amplitude modu- 
lated. Frequence deviation is variable from 
25-600 kc/s. for FM and modulation (internal or 
external) up to 50% for A.M. Crystal calli- 
brator for checking frequencies incorporated. 
Directly calibrated incremental frequency con- 
trol. Fully checked and guaranteed. Price 
£88/15/0. Carriage in U.K. 30/-. 


pile 9-5.30 p.m. except Thursday 9-1 p.m. 


TELEPHONE HANDSET. Standard G.P.O. 
type, new I2/-. P. & P. 2/-. 

Large selection of mains and Heavy Duty L.F. 
TRANSFORMERS. 


VARIOMETER for No. 
P. & P. 3/-. 


Large Selection of SPARE PARTS for 53 
TRANSMITTERS. 


19 set, 17/6 each. 


NEW CHR. HIGH-RESISTANCE HEAD- 


PHONES. 14/-. P. & P. 1/6. 


EVERSHED MEGGER CIRCUIT TESTER 
2 ranges. 0-1,000 ohms. 100-200,000 ohms, 
with test leads, leather carrying case. Tested 
£4/19/6. P. & P. 3/6. 


R.209: RECEPTION SET. A 10-valve high- 
grade Super Heterodyne Receiver with facilities 
for Receiving R/T (A.M. or F.M.) and G.W. 
frequency | Mc/s-20 Mc/s. Hermetically sealed. 
Built-in miniature valves and incorporating its 
own vibrator power supply unit driven by a 
6 y. battery (2 point connector included). The 
set provides for reception from rod, open wire 
or dipole aerial with built-in loudspeaker or 
phone output. Overall measurements: Length 
12in., width 8in., depth Yin. Weight 23lb. 
in as new, tested and guaranteed condition. 


£23/10/-. including special headphones and 
supply leads. Carriage £1. 
AR88D RECEIVERS. Fully reconditioned 


£55, rebuilt models £85. Brand new £95. Car- 


riage paid U.K. 


CARBON INSET MICROPHONE G.P.O. 
types 2/6. P. & P. 1/6. 


RELAYS. Large selection of new relays vee 
600 and 3,000. 


P. C. RADIO LTD. 
170, GOLDHAWK RD., W.12 


SHEpherd’s Bush 4946 


13W W—157 FOR FURTHER DETAILS. 


32/34’ AERIALS each consisting of ten 3’, 2” dia. 
tubular screw-in sections, 14’ (7 section) whip 
aerial with adaptor to fit the 3%” rod, insulated 
base, stay plate and:stay assemblies, pegs, reamer 
hammer etc. Absolutely brand new and com- 
plete, ready to erect, in canvas bag. £2/19/6. 
P. & P. 10/6. 


CONNECTORS FOR TCS RECEIVER 
TRANSMITTER AND REMOTE CON- 
TROL with original plugs on both ends. 
New, £1/17/6 each. P. & P. 2/6. 


PANEL METERS (round)- 


0-50 microamps 3in, D.C.** 40/- 
0-100 microamps 2hin. D.O,** 35/- 
0-100 microamps 23in, DC.** 35/- 
0-200 microamps 2hin. D.C. 32/- 
0-500 microamps 2in. D.C. 21/- 
0-500 microamps 2tin. D.C, 30/- 
0-IlmA* 2in. D.C. 19/6 
0-lmA 3tin. D:O:5* 35/- 
0-5mA 34in. D.C. 45/- 
0-300mA 2lin. D.C. 10/- 
150-0-1,500mA. 3hin D.C. 29/- 
0-l5v. 2Hin. A.C. 17/6 
0-50v. 23in. D.C. 28/- 
0-150v. 23in A.C. 24/- 
0-500v. (shunt) 2hin. D.C. 20/- 
0-10kV. 2hin, D.C. 63/- 
*Weston, as usually used also in H.R.O. as ‘“S”’ meter, 


**Projection type. 


POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. 3. Input 12 v. 3 amp.. Output 
145 v. 50 mA. Synchronised vibrator and ex- 
tremely efficient smoothing. Stabilized heaters 
supply. Valves, IL4 & 3A4. Many practical 
possibilities i.e., car radio, etc. Diagram 
supplied. Brand new, 37/6. P. & P. 8/-. 


WELL PROVEN RELIABLE COM- 
MUNICATION RECEIVER P.C.R.2. (Made. 
by Pye.) 120 ke-350 ke. 525 ke.-1600 ke. 
6 M.c.-22 Mac. Overall sensitivity 1-2uV. 
S/Noise ratio 10dB at 6uV. Circuit incorporates 
an R.F,. stage, two I.F. stages. tone control, 
A.V.C. antenna trimmer, 6V6 output. Set in 
fully working condition together with head- 
phones and speaker plug. £7/12/6, Carriage 15/-. 
Ditto but with built-in power supply for 
210/250v. A.C, £9/19/6, Carriage 15/-. 


PERSONAL CALLERS WELCOME | 
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VARIABLE VOLTAGE TRANSFORMERS 
-World famous “SLIDUP” 


% RATED CURRENT CONSIS- 
TENT AT ALL POINTS ALONG 
THE WINDING. 


Output: 0-260 vy. Input: ae v. A.C. 
50/60~. 


Shrouded fully variable trans- 
formers for bench or panel mount- 
ing. 


VACUUM TUBE AC/DC MILLIVOLT 


OHMETER 


Just Look at this specification ! 


*I11 megchms per volt, 

*5mV-1,500 V. A.C. 

*100mV-1,500 V. D.C. 

*-1 ohm—!I,000 Megohms 
PLUS 


*1 Ke Oscillator Test Source 
*Complete with Test Probe with 


BUILT-IN A.C./D.C. switch, no 
fumbling or fiddling with out of 
reach knobs. 


2.5 Amp. £5.17.6 


This superbly finished instrument is 

8 rtp _\ 5 Amp. £9. 0.0 invaluable in Production depts. and 

Labs and is presented in an attractive 

Model SB10 10 amp. Pea 10 Amp. £18. 5.0 light grey crackle steel case with satin 
Inset shows latest type brush 20 Amp. £32.10.0 § price £35 0 0 pl pact 

gear providing { volt varia- Shere fs ONLY aUn Size and Weight: 54in. x 3in. x 8in. 


—no extras. high. 541b. 


CONSTANT VOLTAGE TRANSFORMER 


AUTOMATIC MAINS PROVIDES PERFECTLY STABILIZED 
STABILIZER CONSTANT VOLTAGE FOR ALL LAB- 
ORATORY EQUIPMENT. 


%* IMMEDIATE RESPONSE, 


PORTABLE 
VARIABLE A.C. 
POWER SUPPLY 


UNIT 2NeiNeers % NO MOVING PARTS, % NO MAINTENANCE 
WHOSE RE * NO ATTENTION. 

QUIREMENTS CALL FOR A SPEC.: INPUT: 110 and 240 VAC. +20%. 

VISUAL INDICATION O OUTPUT: 240 v. A.C.—50/60 cycles. 


VOLTS APPLIED. 
OUTPUT: 0-260 v. !4 amps. 


INPUT: 230 v. A.C. 50/60~. Unit Weight 21lb. Fitted signal lamp and switch, 
fitted with fuse, voltmeter, safety 
indicator, on-off oS and lead. PRICE £7. 15. re) P. & P, 


indigenous ay : £11.10.0 %: 
IMMEDIATE DELI VERY | 


ALL ITEMS FULLY GUARANTEED . 
LATEST 


miniature ‘OO S@t] TRANSISTOR 
, WALKIE TALKIE] recrep 


ed Produced to exacting specifications by 


CAPACITY: 250 VA. 
ACCURACY: +1}%. Size: 10 x 5 x Tin. high. 


COMPLETE WITH LEAD 
AND PLUG, IN ATTRACT- 
IVE SILVEK HAMMER a 
es CASE WITH HANDL 


FULLY PORTABLE 
PRECISION INSTRUMENT 


MEASUREMENT RANGES: | 
Ico {Icbo) and the reverse current 


leading manufacturers E. K. Cole & Co. of diodes. 
Onl PNP & NPN—O~50uA (uA 
my ~ per scale), 
POWER—O~ImA (20uA_ per 
cies pS-300 5 \ 
EACH p5- (5 per scale) 


Bias current— 
(ImA on PNP & NPN) 
(5mA on POWER) 


«0.9-0.995 (from 8 = ) 


This Transmitter 
/Receiver weighs 
only 54ib.(appx.) 
ree measures 
33 x 54 x 9kin. 


SUPPLIED 
COMPLETE 


T inals : Spring Sockets and 
RORYSTALS” A es sae Screw Tatininales 
Detaiis & Prices of trolled 4 frequency set operates Meter: 4in. 504A moving coil. 
Sat acecscories from standard dry battery— | Model ¢ 9. 1 7. 6 P. & Size and Weight: 7 x 5 x 3in. 241b 
supplied on request. / (i.e. Vidor L5537), 14 AT-I se Powered by pen cells. 


current series B7G valves used. 


VARIABLE HIGH-VOLTAGE UNIT TRANSISTORIZED 


DIELECTRIC BREAKDOWN TESTER MEGOHMETER 


20 AMP 24 VOLTS 
HEAVY DUTY 
SUPPLY UNIT 


% Range: Infinitely variable up 
to 3,000 volts and can be ac- 


curately set. 0.1 amp. NO WINDING! Made at a cost of 
% Entirely suitable for con- £100/0/0 b 
tinuous testing. . PUSH ST.& C. LTD. r 
% Built-in Automatic safety § BUTTON Essential equipment 
peat: : TO READ for Electronic Engi- 
nput: Mains voltage. 500V.-1,000 neering, Research 
Robustly constructed for § mEGoHms Laboratories,Schools. 


bench use with 44in. x 4in. 
modern styled meter, placed 
at an easy to read angle. 


Ideal for battery 
charging, etc. Guar- 
anteed for 20 amps. 


Portable, supplie 
c/w batteries, 
probes and carrying 


Complete with input and case. Superb in- : 2D, iabl 

test leads with clips. strument, Eickggy able ree chute. ONLY 

eae T30, 0-3,000 v. A.C. ONLY ebat A.C. secon v. 45/65 £27 10 ni 
cycles. Input and output fully fused. . . 

Model T50, 0-5,000 v. A.C. | £19.10.0 Size: 16 x 24 x 32in. high. In Packing & 

£40. P. & P. 5/6. heavy gauge steel grey cabinet. Carr. se 


( ELECTRON tes). LTD. (Dept. WW12), 313 Edgware Road, London, W.2. PADdington 2233/4 


I 
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TRANSISTOR HIGH FIDELITY EQUIPMENT 


FOR MAINS OR BATTERY OPERATION 
10 WATTS OR 20 WATTS 


@ MONO FULL FUNCTION PREAMPLIFIER/ 
CONTROL UNIT 


PRICE £5~[ QQ) p.p. 2/- 


(or KIT 99/6, p.p. 2/-). 


%& Dark brown and gold 
front panel plate 8/6. 


= 
< [RANSISTOREEATIG] | ] 
= \_EWNWA 


FILTER —==VV6(uK4E 


—S> 


For use with transistor power amplifiers as below or valve amplifiers— 
hum-free—high sensitivity—8 inputs between |.5 mV. and 300 mV., 
with full equalisation. For all pickups—microphones, tuners, tape replay. 
Separate treble and bass with cut and boost—4 position low pass filter. 
Volume 40 c/s. and 20 k/es., etc. Output 250 mV. Overall size 9 x 24 x 
2in. Battery operated (2} mA.) or from power supply. Signal to noise 
ratio 70 db at 10 watts with power amplifier. Supplied built and ready 
to use or as a Kit. Attractive appearance and high performance. Can be 
used to feed one or two Power Amplifiers. 


@ INTEGRATED STEREO PREAMPLIFIER 


Two channel version of above 
with addition of balance and 
2 cuz ms 8 meno/stereo controls. Over- 
i etek Beer all size 9 x 34 x I[Zin. deep. 
ips Se) cas Designed to feed two 10 watt 
Sake ae =) so “youme power amplifiers as below. 

a Nae Poa 


TRANSISIOR STEREO HI-FI 1590 


Supplied built and ready to 
use. Battery-operated (5 mA) 
or from power supply. 


Dark b d gold fi 
PRICE £]10-19-6 p-p. 3/6. aguas Bee ee eelairom 


@ MULTI-INPUT PREAMPLIFIER 


For use with any of the transistor power 
amplifiers or as a general purpose preamp. 
A simplified version of the full function 
preamp. 8 inputs from I.5 mV. to 300 mV. 
Input selector, tone and volume controls. 
Size 5 x 24 x 2in. Ideal for public address 
systems for microphones and pickups. 
Suitable to feed one or two Amplifiers. 


PRICE 65/- pp. 1/6. 


3% Dark brown and gold 
front panel plate 6/6. 


@ 10 WATT POWER 
AMPLIFIERS 


*&15 ohm l0watt 
~ 40 volt supply. 


£5-1 9-6 p.p. 2/6 
(or Kit £5/10/0, 
2/6). 


p.p. F 
%& 3 ohm lOwatt 
24 volt supply 


£5- | 0-0 p.p. 2/6 
(or Kit 99/6, p.p. 2/6). 


Direct coupled transformerless design. Sensitivity 100 mV. from 10 K 
ohm (or less) source for 10 watts output. Response + I}db. 40 c/s. to 20 c/s. 
0.25% total distortion at 10 watts. Push-pull class B output. 60 db. 
feedback. Two versions available for 3/4 ohm and 15/16 ohm output. 
Battery or mains supply operation. For use with mono or stereo 
preamplifiers as above. Supplied built and ready to use. Or in Kit form. 


@ MAINS POWER PACKS 


PS245. Single amplifier, 24 59/6 
PS402. Single amplifier, 40 59/6 
PS24. Two amplifiers, 24 69/6 
PS40. Two amplifiers, 40 volt 69/6 


GUARANTEED HIGH PERFORMANCE 
LOW NOISE—QUALITY DESIGNS 
* CALL FOR DEMONSTRATION 


4th EDITION CATALOGUE 2/6 


8&6 pages (size 10 x 7iin.). Packed with hundreds 
of new items. Price reductions. Fully detailed POST PAID 
and _ illustrated. Transistors—Components— 

Valves — Crystals — Hi-Fi equipment. 

NEW 8-PAGE VALVE, CRYSTAL, TRANSISTOR AND RECTIFIER 
SUPPLEMENT—FREE ON REQUEST, 


DETAILS WITH 
CIRCUITS OF 
ABOVE UNITS 
ON REQUEST 


volt 
volt 
volt 


WIRELESS WORLD. 
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@ VHF FM TRANSISTOR TUNER @ 


High stability—Low noiseHigh ss 
sensitivity. E 
%*5 Mullard Transistors and 
4 Diodes. 

%*& Slow Motion Tuning. : 
3% 87 to 105 mc/s full coverage. 
* I Volt output. 

Printed circuit design of high sen- 
sitivity and quality. Output for valve 
or transistor amplifiers. Size 34 x 
24 x 4in. Simplified building instruc- 
tions. Operates from 9 volts 9/10 
mA. All parts sold separately. 
Complete with dark brown and 
gold panel plate. 


sé 33 TRANSISTOR PUSH-BUTTON 
© CONVAIR PORTABLE CAR RADIO 

@ The easiest to build, the most = 
sensitive, clearest output, high 
selectivity. Guaranteed the 
best available. 

@ New printed circuit 6-transis- 
tor superhet design. Over 
700 mW push-pull output. 

@ Push-button selection of MW 
and LW with full tuning on 
both wavebands. 

@ Features Mullard Transistors, 
Double tuned IFT’s, Geared 
Tuning, Hi-Fiux Speaker, etc. 

@New attractively designed 
portable cabinet with hori- 
monte Stone and all stations (Batteries 6/- extra.) 

ALL PARTS SOLD SEPARATELY. SIZE 10 x 7 x 3tin. 

FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES 


@ NEW! TRANSISTOR 
PACKAGED AMPLIFIERS @ 


Two versions, 6-Transistor and Diode Printed Circuit 
Designs. High Gain Push-Pull Transformerless Output. 
Overall size only 24 x 2 x IZin. 


x 14 WATT VERSION. 9 to 12 voits operated. 3 to 
5 ohms output. 6mV into IK ohm, Peak Output 
3 watts. 30 c/s to 12 kc/s. Response. 


CUES 65/- iz wlll S7/6 fi 


* 4 WATT VERSION. 
3 to 5 ohms. output. 
6 mV into IK ohm. sensitivity. 


8 watts. 
PRICE p-p. Or KIT if p.p. 
BUILT 79/6 1/6. PRICE 69/6 1/6, 
% QUALITY COMPACT DESIGNS FOR EVERY PURPOSE 


Ideal for use with any of our Transistorised Preamplifiers 
for Mono or Stereo. 


@ TRANSISTORISED TEST EQUIPMENT @ 


3 150 kc/s to 350 Mc/s generator. RF Mod., 
AF, 8 ranges. Leads, batt., instructions, 
£9/10/0. ; 


%& Resistance/Capacitance Bridge, 
4% Transistorised Power Supply, 
3% Audio Generator, £16/15/0. 
+ Inductance Bridge, £18/0/0. 


TOTAL <P. 
COST £7- I 9- Oe. 
(Cabinet assembly 20/- extra.) 
Detailed Circuit Book on 
Request. 


Total cost of ALL Parts 
p.p. 


£T-19-6 57 


12 to 18 volts operated. 
Response 30 c/s to 12 ke/s. 
Peak output 


£8/5/0. 
£6/10/0. 


BRAND NEW FULLY GUARANTEED PORTABLE UNITS. DETAILED 
LEAFLET ON ANY MODEL ON REQUEST. 


8-PAGE LIST ON REQUEST 


FOR VALVES, TRANSISTORS, 
QUARTZ CRYSTALS, ETC. 


PRICE REDUCTIONS 


NEW LIST AVAILABLE WITH 
REDUCTIONS UP TO 50%. 


HENRY’S RADIO LTD. 


303 EDGWARE ROAD, PADDINGTON, 
LONDON, W.2 
PADdington 1008/9. 


OPEN MONDAY TO SATURDAY 9-6. THURSDAY I o'clock. 
OPEN ALL DAY SATURDAY. 


@ ELECTRONIC COMPONENT SPECIALISTS @ 
TRADE AND EXPORT ENQUIRIES INVITED. 
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TRANSISTORS, CRYSTALS, VALVES AND COMPONENTS 


@ THE LARGEST RANGE OF COMPONENTS IN THE COUNTRY @ 


PORTABLE GEIGER COUNTERS @ BUILD A QUALITY TAPE RECORDER ®@ 


FOR MEASUREMENT OF RADIO-ACTIVITY Available in 2 or 4 track versions. 


; + Pre-Built Equipment—6 Valves—Collaro 
offered at a fraction of cost @ Sup- | Studio Decks—Portable Cabinets with 
plied with G5H Tube, for testing 


Sect : Speakers. 
une radiation. papnted aoe TWO PTRACK 
te with instructions, haversac : 
tates aadignabalae >| Backacen DEAL. £26 p-p. 8/6.) 
OR Deck 10 gns. P.P. 5/-; Amplifier I] gns. 
P.P. 3/6. Cabinet with Speaker 5 gns. P.P. 3/6 


£7.10.0 p.p- 19/-. 
(Batteries 50/- extra) FOUR TRACK 
BRAND NEW “ PACKAGE £30 p.p. 8/6. 
OR Deck £13/19/6. P.P. 5/-; 
P.Po 65/6. 


M2H Tube for 
Amplifier [2 gns. 


Beta Radiation 
measurement And Cabinet with Speaker 5 gns. 
for liquids 22/6 P.P. 3/6. 


extra. 


Quotations at competitive prices by 
return of post. Full catalogue 2/6 
Post paid. 

Trade and Export enquiries invited. 


All complete in every detail. 
IHustrated leaflets on request. 
Ideal for portable or domestic 
equipment. 


MULLARD POT CORES 

12/6 
v.16 
. 22/6 


seevevererrev pve vdenevenstl | 


LA2503 
LA2504 
LA2505 


15/- 
15/- 
17/6 


LA4 
LAS 
LA6 


LA9 
LAIO . 
LA45 


17/6 
17/6 
15/- 


LAI... 
LAD ices 
LA3: ... 


12/6 
15/- 
19/6 


Plug in EHT unit runs 
from 14 volt Penlite 
cells, 70/-. 


ae FM VHF TUNING HEART 


Printed circuit construction. RF stage and 
osc./mixer stage, fully tunable 85 to 105 Mc/s. 
Completely screened. Requires UCC85 (8/6). 
Brand new in maker’s cartons 15/-.  P.P. I/-. 


SUPPLIED WITH CIRCUIT. 


MULTIMETERS—NEW LOW PRICES 


Multi-range test meters 
featuring easy to read 
scales and provided with 
full operating instructions, 
lead and batteries. Suit- 
able for amateurs, de- 
signers, repair shops, all 
domestic uses. Full details 
and specification in our 
catalogue. 


IT1-2, 20kQ/V 
TP5S, 20kQ{V* 
EP30K, 30kQ2/V* . 
500, 30kQ/V* .... 
EPSOK, 50kQ/V* 
EPIOOK, 100kQ/V 


(*Leather Cases Available) 


ASOAROGOAAKGKOKANA 


GARRARD TWO TRACK BATTERY 
TAPE DECK 


Two speed two track 9 volt 
operated. Brand new complete 
_ with rec./play head, and com- 
bined erase/osc. coil. Supplied 
with cassette and full manual. 
£11/15/-. P.P. 3/6. 


MICROPHONES 
(See Catalogue for details) 


Acos 60 Stick Microphone 
Acos 39-1 Stick Microphone 
Acos 40 Desk Microphone 
Acos 45 Hand Microphone 
Lapel/Hand Microphone 
Acos Stick Microphone 
100C Stick with Stand 

BM3 Stick with Stand 
Lapel/Hand Magnetic 

MM71 2k Mag. Mic 


A SELECTION FROM OUR STOCKS 
See Catalogue for full details. 


RECORD/REPLAY/ERASE 
TAPE HEADS 


Marriot Type R/RP/3 4 track record-replay 
head and Mullard type TS erase head with 
mounting post. Impedance 700 ohms at I Kc/s. 
Ideal for transistor circuits. Bargain Offer. 
15/- Pair. 


Sinclair Micro-6 (to build) 

Sinclair TR750 Amplifier (to build) .... 

Sinclair Micro Injector (to build) ... 

Sinclair 10 watt 9 trans. Amp. Kit . 

Sinclair 10 watt 9 trans. Amp. Kit, buil 

Tape Jack Tuner (Full Med. Wave) . 

10-Watt Horn Tweeter CT10 

20-Watt Super Tweeter CT20 

Two-channel Mixer for Mics/Pu’s 

1 to 200 Mc/s Field/str. Meter 

5-hole Chassis Punch Kit 

Headphones 2kQ 12/6; 4kQ 

Stereo Stethoscope Headset, 8+8 arm 

Resistor Substitution Box 

Crystal Mono Stethoscope Headset .. 

Magnetic Mono Stethoscope Headset 

Transistor Signal Injector 

4-channel Transistor Mixer 

Fully Disappearing Car Aerial 

Test Lead Kit with Pouch 

Capacitor Substitution Box 

De Luxe Stereo Headsets with junction box 

PP3 9V Batt. Eliminator 

Transistor Telephone Amplifier 

8+89 Stereo Headphones 

Crystal Lapel Microphone .... 

2kQ Magnetic Lapel Microphone 

Crystal Contact Microphone ... 

2kQ } track Tape Head 

2kQ lin. diam. Mag. Mic. Insert 

MC1 Crystal Mic. Insert 

Earphones, Crystal or Magnetic ...o.++-0+ one 

Complete with Jack and Socket. 

Telephone Recording Attachment . 

50-0-50j4.A Edgwise Meter 

6/12V Min. 2p2w 675 ohm Relay.. 

5k 4p2w 12/l5v. Relay 

Transistor Coil Set with Tuner, Ferrite Aerial and 
Circuit 

30W Pocket Mains Solder Iron 

8in. H-Fi- 15/16 ohm Speaker 

100 Ke/s Quartz Crystal 

Twin Crystal 1 Ke/s and 100 ke/s 

3 Transistor mW Superhet Tuner 


WIRELESS WORLD 10-TRANSISTOR 
CRYSTAL CONTROLLED FM TUNER 


All parts in stock. Total cost £8/19/6. P.P. 2/-. 


(Set of 3 crystals 80/- extra), 
All parts sold separately—List on request. 


ZENER REFERENCE 
DIODES 
3 IN430 8 to 8.8 volt, 0.2% 


stability from —55°C to 
+100°C 45/- each. 


3% 1N249 5.9 to 6.4 volt, 1% 
stability from —55°C 
+100°C 15/- each. 


@ GSIOCS Dektron Display 
Tubes 25/-. Base 2/-. 
GS12C Tube 25/-. 


@ 931A Photomultipliers, 
60/-, with base. 


@ 89D (CV2193) Double 
Beam ’Scope Tube 59/6. 


@ 09D (CVI596) 59/6. 


CATHODEON 
MINIATURE 
CRYSTAL OVENS 


6 or 12 volt A.C./ 
Dc, 80°C; for t 
HC6U or 2M crys-\~q 
tals. Si 
Brand new. 
22/6. 


MAINS AND 
BATTERY 
RECORD PLAYER 
DECKS 


Complete with arm 
and cartridge. Brand 
new fully guaran- 
teed. 


%& BSR UAI4 4-speed Auto. ......... 
3% BSR UAIS 4-speed Auto. ......... 
% Garrard Autoslim, unplugable 
bead! Auto; Poneto dens 
or Stereo Version, Auto. ........ 
% SRPIO 4-speed or BSRGU7 
% Garrard AT6 with Stereo Car- 
tridge, 4-speed Auto. ...........- £10 
%* AT6 with EV26 or Sonotone head £11 
% AT6 with Mono head, Auto. ...... £10 
P. & P. 3/6 any type above. 
el9 Volt Stat, 45) repim.).co.casecenas<s él 
y%& 45 and 33 r.p.m. Star, 9V .. Ae 
x 45 r.p.m. Garrard 6V 
% SRPIO 4speed 9 voit 
%& 4-speed B.S.R. GU7, 9V 
% Autoslim 6/9 volt Autochanger... 
P. & P. 2/6 any of above. 


ASOoOnn OAA GAA FH 


COLLARO.- 
STUDIO 
TRANS- 
CRIPTOR TAPE 
DECKS 


Brand new, fully 
guaranteed. 


Frac 10 crs, 
£13.19.6 


* FOUR 
TRACK 
QUALITY MICROPHONES 
Large range of magnetic and crystal micro- 
phones in stock from 8/6. 
(See Catalogue for full range) 
DFI 50k Dynamic with Stand 
DM304 Stick 50 ohm/50k 
MC70 Crysta! Studio 
DMI6HL Dual impedance 
DMI7HL Dual impedance stick ...... 
Adjustable Table Stand (P.P. 2/-)... £1 5 90 
FS3 Telescopic Floor Stand (P.P. 3/6) 55/- 


CS 
Cintel All Transistor Counter up to | Mc/s. 
PRICE £125. 


———————— 
“ QUARTZ CRYSTALS 

. 15/—; 10 Mc/s. 2 Pin , 

500 Ke/s.2 Pin... 15/—| 27.255 Me/s. 

455 Kc/s. (AR88) 12/6 | Control 

HRO 456 Ke/s..... 15/—| Twin Crystals 
5,000 Kes. 2 Pin 10/—{ 100kc/s. & | mc/s. 22/6 
Over 600 frequencies in stock. Latest crystal 
lists free on request. 


Henry's Radio Ltd. 


303 EDGWARE ROAD, LONDON, W.2. 
PADdington 1008/9 


Open Monday to Sat. 9-6. Thurs. | o’clock. 


Post and packing 
5/- either type 
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ALPHA (2.22500 20 
AAI20 .... 4/6) 0042 .... 6/6 SETS OF yaa aes 
AC107 ....14/6 | OC43 .... 5/6 | TRANSISTORS Fagle TK20A ...... £296 
ACLIB. 1..)°g/- | OC44 1... 5/9 | Set1. RADIO SUPPLY CO. BSE. Monarch VAM, £860. 
AC1I14 .... §$/- OC44M +--+. 8/9 | Comprising O0C44 Bierect Version, £6.17 6. OU. Eagle EP1OK ...... 4 9 6 
ROIEE. es hg | OUI he ene pak aed 103 LEEDS TERRACE B.S.R. Monarch UA15, £6.19.6. Bagle EP20K ...... £419 6 
ACI56 2... 8/- | OC70 .... 6/6 | Driver OC81 WINTOUN STREET Rie Verslone OURO Bagle EP30K ...... £619 6 
ACT «. «10/6 Oem ves 48 Bebe RO Battery version of above, £3.17.6. Leather Case for above 19 6 
FP RI ages Dg oat a TE LEEDS 7 B.8.R. Monarch GU7, £3.17.6 
AC160 --10)- 20078 “18/7 Comprisng OC81 Bathery: verlonletiahore oad: Eagle BP50K ...... £919 6 
‘ACI68 ....15/- | 0075 ¢... 6/- Dares ean ea Oe Tapedeck, Leather Caseforabove $1 9 6 
ACIGS. .. .-16/6 | OC78...- i= | P set ....12/6 I 4 track version of above £9.9.0. Caby Mi — ........ £214 0 
AD140 ....25/- | OO81 .... 5/9 fr ee nee 
AF102 ....27/6| OCSIM.... 8/- | DIODES GLE. Money RINE eee Caby AlO== = teases £417 6 
APIA «.--d1/2 | O82 «---10/7 | AAI29 ...._ 4/6 2 track, £9.9.0. : Caby B40 — ...... £6 2 6 
AFII5 ....10/6 | OC83_ .... 4/6 | BY100 ....11/6 4 track version of above, £10.10.0. ; 
pest oe aie ee Piss a gece pezivie ae Garrard Autoslim De Luxe Model Altham 200H ...... 2 5 0 
AFII8 :...20/- |-00170 :... 9/6| oasl 2... 8 AT6, £11.5.0. Taylor 127A ........ £10 10 0 
AFI24 ....10/- | OCI71 ...-10/6 | OA90 .... 3/- : Leather caseforabove £2 5 @ 
AF125 ....10/6 XA103 ser eNBIG HOAOI: aay eet 
ees ara rere BIH, bake OAn0 oe a6 LOUDSPEAKER UNITS 12in. rigid die-cast chassis. Bass unit rated 15 watt. 
BAII6G .... Q/=- | GT40 .... 3/6 | G@bx34 Aj- AXIETTE 8 Pee eet 
price Rien 6 As ree ue GEX35 .. 4/- Bocas range eee dese rater, PSS reson= 12in, 20 watts. £14.7.8 
5 ....18/- | Green Spo GEX36 ..10/- 5 e/s., i ohms, £5.5.%. 2in. : 7.8. 
BY14 ....9/6 | White Spot 3/- 10/ Reioe Hp Ee eas a ELEGANZIA HIGH FIDELITY LOUDSPEAKER 
oois ae pore pee pari anal e Frequency range 40-15,000 c/s., rated 10 watts, Dimensions 27in. high x 20in. wide x 6}in. deep. 
0026 |... ‘95/- | XB103D and 2X | Transistor resonance 45 c/s., impedance 15/16 ohms. £6.5.11. Frequency range 35 c/s. to 15,000 c/s. Power hand- 
XC101T 8/6 | Holders .. 1/6 AXIOM 201 ling capacity 15 watts, impedance 15/16 ohms. 


CATALOGUE 


Our latest 1964/65 Catalogue is now available. Copies 
have been sent to many of our regular customers. 
If you have not received your copy please drop us a 


AXIOM 301 


card. Please send 1/-in stamps. Wholesale terms to AUDIOM 81 


Schools, Universities and Business Houses. Trade Cat- sin. 95 watt, 15 ohm, available in two versions. 
Audiom 81 Bass-Audiom 81 Standard. £25 each. 


alogue now available. Please apply on business letter 


heading. —_—_—_—— 


TERMS: Cash with Order or C.0.D. Postage and 
Packing Charges extra. Single valves 9d., Minimum 
Parcel Post charges 2/-. Please include sufficient 
postage with your order. Minimum C.O.D. fees 


and postage 3/6. These Postal Rates apply to 
U.K. only. For full terms of business see inside 
cover of catalogue. Personal shoppers 9 a.m. to 
5 p.m. Mon. to Friday, Saturday 10 a.m. to 1 p.m. 


Twin diaphragm 12in. unit. Trequency range 30- 
16,000 c/s., rated 15 watts, resonance 35 c/s., im- 
pedance 15/16 ohms. £10.17.4. 


12in. Twin diaphragm loudspeaker. Frequency range 
30-16,000 e/s., rated 20 watts, resonance 35 c/s., 
impedance 15/16 ohms. £15.4.6. 


£2'7.10.0. 
LATEST GOODMAN MAXIMUM LOUDSPEAKER 
SYSTEM 
Available in walnut or teak $1'7.10.6. 
HORN LOADED PRESSURE UNITS 
High Frequency TREBAX 100-25 watts £6.10.2. 
High Frequency TREBAX/20XL 7.7.0. 
Mid-Frequency MIDAX 650-25 watts £9.19.6. 
COMPONENTS Crossover X0/5000 £2.0.11. 
Crossover XO/960 $5.10.11. 
Crossover X0/950/5000 $'7.7.6. 
SS 
TRANSISTOR AMPLIFIER T615 EKE 


15WT.—Two mixing and separately controlled inputs. Description: P/Pull 
Class B.P.A. set with inputs for microphone and gram, Operated from 12v. 
battery. Output 15 watts Peak into 15 ohm load, Fully mixing inputs. Pre- 
amplifier stage being of such sensitivity that practically any make or type of 
microphone may be used. Specification: Mic Sensitivity 2 m.v. (600 ohm). 
Gram sensitivity 200 m.v. (100K), for full output. Frequency response +3 d.b. 
60 c.p.s, to 7 Ke/s.{ Harmonic distortionl % at 10 watts. Current = 
Quiescene 270 m.a. Average Speech Music 1,3/1.5 amps. Size: 9in. x 5tin. x 
64in. Weight: 62 Ibs. : 


Special Features: Sensible size permits generous heat sink which is 10 ewe. 
aluminium and occupies whole of roof area. Accent is upon reliability, even to 
extent of hand-made wire-wound resistors. Useful output even when 
from car battery down to l0v., £16.10.0. ; 


13W W—158 FOR FURTHER DETAILS. 


BRAND NEW AM/FM (V.H.F.) RADIOGRAM 
CHASSIS AT £13.13.0 carriace Pain) 


A.C. ONLY. Chassis size 15 x 62 

x5hin. high. New manufacture. 

Dial 14} x 4in. in 2 col- 

ours, predominantly gold 

Pick-up, Ex- 

tension Spea- 

ker, Ae., E., 

and DipoleSoc- 

kets, Five 

“piano” push 

buttons — OFF 

L.W., M.W., FM. 

and Gram.  Alig- 

ned and_ tested. 

With all valves and 

O.P, Transformer. Tone Control fitted, Covers 1,000-1,900 M; 200-500 M; 88-98 Mc/s 
Valves EZ80 rect., ECH81, EF89, HABC80, EL84, ECC85. 

10 x 6in. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 

TERMS: £3/10/- down and 5 monthly payments of £2/4/-, 

ALTERNATIVE DESIGN. LW 1,000-2,000M; SW 9-15 mc/s; MW 190—475M 
VHF 87-100 me/s; gram position. Dial dark brown and gold. Otherwise similar 
to above chassis. Price £15/15/- (carr. paid), terms £3/10/- down and 6 monthly 
payments of £2/4/-, 


HIGH QUALITY PUSH-PULL CUTPUT AMPLIFIER 
Chassis 10in. x 7}in. x Thin. high over trans. Used, guaranteed and in excellent 
order. New valyes EZ40, ECC83 and 2x EL41; 8 watts. Mains trans. tapped 200- 
250 volts. O.P. Trans., for 3, 8 and 15 ohm. Choke smoothing. On-Off/Vol. and tone 
controls, For tuners, Record Players, etc., £3/15/- (P. & P. 6/-.) 

We can modify for Guitar input for 15/- extra. 


BATTERY ELIMINATOR 
For 4 low consumption valves (96 range) 90 v. 15 mA, and 1.4 y. 125 mA., 45/- 
(4/- post), 200-250 v. A.C. Also for 250 mA. 1.4 v. and 90 y. 15 mA. at same price. 
Two units to replace existing batteries. 


TAPE RECORDER AMPLIFIER 
Fally built. Front panel 123” x 3”. Chassis size 104” x 5” x 4”. Valves EF86, 
ECC83 and 2EL84. Controls (1) MIC. Vol. (2) Tuner/P.U. Vol. (3) Play back or 
monitor. (4) Tone. 2 jack sockets for Tuner/P.U. and MIC-switch for superimpose. 
Separate power pack containing transformer and rectifier. 
For Collaro studio deck only. Price £8/14/-. (6/- P. & P.) 


Send 6d. for 20-page illustrated catalogue. All New Goods. Delivered by return 
(C.0.D, 2/- extra), 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 
We regret we cannot execute overseas orders, 


GLADSTONE RADIO 


66 ELMS ROAD, ALDERSHOT, HANTS. Aldershot 22240. (1 min. from station and 
buses.) Closed Mondays. 


Amazin 


Now add tape to 
your Hi-Fi outfit 
with the Gramdeck 


TRANSISTOR 
PRE-AMPLIFIER 


—at a fraction of th 
normal cost 


g Value! 


+ Patented printed circuit 
_. Three transistors. Over 
600 hours working with internal PP9 
battery. Compact metal casing (6in. x 

4in, X 33in.). Simulation oak front panel. - 

% Radio and low/medium impedance microphone inputs. 
Rotary function-selector switch, standard co-axial sockets. 
Fitted screened leads to amplifier and radio. 

% 60-10,000 cycles/sec. + 3 db. Signal to noise better than 
50 db. below peak recording level. Maximum total distor- 
tion at peak level 2%, output 1 volt RMS. 


. COMPLETE £4 12 0. 
SPECIAL | with battery 
OFFER 


superb 

Lustraphone 
MOVING COIL 
MICROPHONE 


%& World-famous make, nearly half 
list price. Omni-directional, moving 
coil. Dual impedance—low or medium 
9 foot lead and co-axial plug. / 

ye Response substantially flat between 70 and 39 a 
12,000 cycles/sec. Superb quality. Limited 
stocks. Send cash or P.O. to: (post free) 


Andrew Merryfield Ltd. (Dept., WW81I2) 
29-31, Wright’s Lane, Kensington, London, W.8. 
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(post free) 


Se 
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RADIO CLEARANCE LTD. 


TRADE ENQUIRIES 27 TOTTENHAM COURT RD., LONDON, W.I Telephone: MUSEUM 9188 
INVITED The oldest Component Specialists in the Trade EST. 35 YEARS 


THE “MINIGRAM’—LIMITED QUANTITY ONLY 


DON'T és Berea CHANCE Transistorised 
Record Player 


FEATURES: 
3% Ready-built amplifier with 4 first 
% Approximate dimension 
9x 81 x din. 


grade Mullard transistors 
3% Plays 45 r.p.m. Pop records 

%* A real “Family Favourite” 
%* Ideal for Teenagers 


Built-in automatic stop 
ye Lightweight and portable 
* Instruction leaflet supplied x For use ANYWHERE 
%* Crystal pickup with expendable % Hours of amusement for the 
younger members of the family 
3% Assemble one of these amazing 


stylus GP59 Type 
% Operates from a 9 y. battery 

Players in less than 30 mins., 
supplied in 3 complete units with 


(3/9 extra) 
%* Available in two colours, cream/ 
red or cream/blue only 10 connections to make 
ONLY / The complete 
PACKAGE 
(Plus 5/- P. & P.) 
OR ANY UNIT SOLD SEPARATELY 


A.—Motor and pickup deck, 39/6. (2/6 P. & P.) 
BARGAINS STILL AVAILABLE IN LOUDSPEAKERS 


B.—Ready-built 4-Transistor Amplifier com- 
plete with Volume Control and Loudspeaker, 
35/-. (2/- P. & P.). 

Enormous purchases of Brand New and guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST PRICES EVER. 

Don’t miss this golden opportunity to obtain a first-grade permanent magnet LOUDSPEAKER off the production line at LESS THAN MANUFACTURER’S COST. 
Read carefully the prepared list below and choose just the right speaker for the job—COMPARE THE PRICES ANYWHERE, 


C.—Portable two-tone case with handle, 5/-. 
SCHEDULE OF LOUDSPEAKERS AVAILABLE 


(2/- P. & P.) 


Diameter Gauss Impedance Price | Diameter Gauss Impedance Price ) Diameter Gauss Impedance Price 
in inches in Lines in Ohms in inches in Lines in Ohms in inches in Lines in Ohms 
2 7,000 80 8/- 33 9,500 50 10/6 5 7,500 3 9/- 
ot 7,000 35 $/6| 4 Tweeter 10,000 - 3 11/6| 5 8,500 5 9/6 
2 7,008 50 8/6} 4 9,500 15 12/- | 5 9.500 3 10/6 
7,000 80 8/= 4 7,000 26 11/6 5 95 0 
3 8,600 8 10/- 4 6,000 35 10/6 ,50 5 10/6 
3 6,006 5 8/6; 4 7,000 35 11/- 5 9,500 15 12/6 
3 7,000 5 9/- 4 9,500 35 11/6) 5 8,500 25 10/6 
3k 8508 *% 196| 6 8.000 5 g-| 5 9,500 80 11/6 
3 9,500 8 10/6| 5 7,000 3 3/6 | 7,000 8 11/- 
3 7,000 35 8/6 5 7,000 5 8/6 64 7,000 5 1l/- 
Elliptical Gauss Impedance Price.) Elliptical Gauss Impedance Price | Elliptical Gauss Impedance Prios 
Size in ins, in Lines in Ohms Size in ins, in Lines in Ohms Size in ins, in Lines in Ohms 
5x3 6,000 3 7/6 6x4 9,500 35 12/- 8 x 2} 6,000 3 8/6 
5x38 7,000 3 8/- 7x 3§ 7,000 3 9/6 8 x 22 7,000 5 9/- 
5x3 9,000 3 8/6) 7x 3 9,500 3 10/6| 8 x 22 8,500 5 9/6 
5x8 9,500 3 9/- | 7x4 9,500 3 l- | 3 x 93 9.500 3 10/- 
5x3 9,006 4 8/6 7x4 10,000 3 12/6 8 9. 0 
5x3 9,500 85 41-0) 4 10,000 15 13/6 x 23 ,50 4 10/- 
6x4 8,500 3 96) 7x4 9,500 30 12/6; 8x5 8,500 3 11/- 
6x4 9,508 3 10/- 7x4 9,500 35 12/6 8x5 10,000 3 13/- 
ALLOW 2/- each speaker for P. & P./handling charges, and please specify the exact requirements—the nearest available will be sent. 


YOUR LAST CHANCE TO OBTAIN THIS WONDERFUL SET 


Ask for a demonstration in the shop CHOICE OF A DOZEN STATIONS 


it] CA Pp R [" IN DAYLIGHT 
THE CONTESSA’”’ 


Queen of them all! 
TO CLEAR 


The best and easiest 
transistor build- 
yourself sets avail- 


NOW ONLY able—send S.A.E. for 


Sensitive ! 


a 79/6 | ets EXISTING STOCKS 
s b 6 first-grade Mullard 
eth ' Transistors, Diodes, 
Speaker ! (2/- P. & P.) : | a 


and all components 
(3/6 P. & P.) 
Portable and car radio 
2 waveband Superhet. 
Constructional Book, 2/10 post free. 


brand new and guar- 


ONLY OBTAINABLE HERE anteed. 
Pocket superhet MW and Droitwich. 
Size: 4hin. x 22in. x Ifin. 
Constructional data 1/9 Post free. 


Inclusive price for all associated components, case, and instruction book complete CONTESSA £7/19/6 (plus 3/6 P. & P.). Battery 5/6 extra. 
in every Saeait Any parts SOLD SEPARATELY on the BUILD-AS-YOU-BUY Scheme. CAPRI 79/6 (plus 2/- P. & P.). Battery 2/6 extra. 


SELECTED BARGAINS 


Beautifull. red AM/FM 2-Gang Condensers 4/6; AM/FM IFT’s 465 ke/s and 10.7 Mc/s. 4/6 pair; Magnavox Crystal Tape Recorder Mikes 12/6; 3 watt Stereo Amplifiers 
rommeleta poany to ae on, 79/6; Sentercell rectifiers R3/2D; D3-2-1Y, 2/6 each. DIODES—OA70, OA79, OA90, CG46H, GD10, 2/- each. TRANSISTORS: OC45 4/6; 
PXA 101 3/9; AF115 4/6. SUBMIN GERMANIUM DIODES 1/3. M.1. DIODES 6d. each. Silicon Diodes 200 PIV-200 mA. 1/- each; 400 PIV 330 mA. 2/6 each. 


Please send STAMPED AND ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly! Kindly make 
provision for sufficient postage and packing charges to avoid delay.. TERMS: Cash with order or C.O.D. on orders over !0/-. 
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BENTLEY ACOUSTIC 


NOT BUILD ONE 
OF OUR PORTABLE 
TRANSISTOR RADIOS... 


BACKED BY:OUR SUPER AFTER SALES SERVICE 
POCKET FIVE 


* 7 Stages—5 transistors and 2 diodes. Covers 
Medium and Long Waves and Trawler Band, 
a feature usually found in only the most expensive 
radios, On test, Home, Light, Luxembourg and many 
Continental stations were received loud and clear. 
Designed. round supersensitive Ferrite Rod Aerial 
and fine tone 23in. moving coil speaker, built into u, 
attractive black case with red speaker grille. Size 53x | 
13x3}in. (Uses 1289 battery, available anywhere.) ‘ 
Total cost of all parts now only 42/6 PB. & P, 3/-. 
Parts price list and easy build plans 1/6. 


ROAMER SIX NEW!! 


* 8 stages—6 transistors and 2 diodes. yk 6 waveband. 
%* Now with Philco micro-alloy R.F. transistors. 

_ Listen to stations half a world away with this 6 wave- 
band portable. Tunable on Medium and Long waves, 
Trawler Band and three Short waves. Sensitive ferrite 
rod aerjal and telescopic aerial for short waves. 
Top grade transistors, 3-inch speaker, handsome case 
with gilt fittings. Size 7+ x 54 x Ifin. % Extra band 


< Parts for easier tuning of LUX. etc. 
pri ¢ list and Total cost of all parts now only £3.19.6 
easy build plans 2/-. Carrying Strap 2/- extra, P. & P. 3/6. 


ROAMER SEVEN Mk. Ill 
5 WAYEBAND PORTABLE OR CAR RADIO 
AMAZING PERFORMANCE AND SPECIFICATION 
* NOW WITH PHILCO MICRO-ALLOY R.F. 
#RANSISTORS. 
+ 9 stages—? transistors and 2 diodes. 
Covers M. and L. Wayes, Trawler Band and two Short 
Waves to approx. 15 metres. Push-pull output for room- 
filling volume from rich toned heavy duty 5in. speaker. 
Air spaced ganged tuning condenser. Ferrite rod aerial 
for M. & L. Waves and telescopic aerial for 8. Waves. 
Real leather look case with gilt trim and shoulder and 
hand straps. Size 9x7x4in. approx. The perfect 
portable and the ideal car radio. (Uses PP7 battery 
available anywhere.) £5 19 6 
Total cost of afl parts NOW ONLY x = PB. & P. 5/6. 


SUPER SEVEN 

%* 9 Stages—7 transistors and 2 diodes. 

Covers M. and L. Waves and Trawler Bands. The 

ideal radio for home, car or can be fitted with carrying 

strap for outdoor use. Completely portable—built-in 

ferrite rod aerial for wonderful reception. Special circuit 

incorporating 2 RF stages, push-pull output, 3in. speaker 

(will drive larger speaker). Size 74x5}x1iin. (Uses 

9v. battery, available ce ad a 

Total cost of all parts now oaly £3.1 9.6 
PB. & P. 3/6, 


Parts price list and 
eusy build plans 3/-, 


Parls price list and easy build plans 2]-, 


NEW!! TRANSONA SIX 
+* 8 stages—6 transistors and 2 diodes. 


A top performance receiver covering full M. & L. Waves and 
Trawler Bands. High-grade approx. 3in. speaker makes 
listening a pleasure. Push-pull transformers for ample power. 
Ferrite rod aerial. Many stations listed in one evening includ- 
ing Luxembourg loud and clear. Attractive case in grey with 
red grille. Size 6x44x1iin. (Uses PP4 battery, available 
anywhere.) 


Totat cost of afl parts 59/ 6 Pp. & P. 3/6. 
Parts price list and easy build plans 2/-. 


MELODY six NEW!! 


¥ 8 stages—6 transistors and 2 diodes. Our latest com- 
pletely portable transistor radio covering M. and L. 
waves, Incorporates pre-tagged circuit board, 3in. 
heavy duty speaker, top grade transistors, volume con- 
trol, tuning condenser, wave change slide switch, sensi- 
tive 6in. ferrite rod aerial, Push-pull output. Wonderful 
reception of B.B.C. Home and Light, 208, and many 
Continental stations. Handsome leather look pocket 
size case, only 6$x34x1fin. approx. with gilt speaker 
Se grille and hand and shoulder straps. 


Paris price list and easy build plans 2/-. Total cost of all parts £3 9 6 ! 
Ieee Pp. & P. 3)-. 


TRANSONA FIVE 
%& 7 Siages—5 transistors and 2 diodes. 


Covers M. and L. Waves and Trawler Bands, a featur 
usually found in only the most expensive radios. On 
test, Home, Light, 208, and many Continental stations 
were received loud and clear. Designed round supersensi- 
tive Ferrite Rod Aerial and new type fine tone super 
dynamic 2zin. speaker, attractive case in grey plastic 
with red grille. Size 64x 4}x in. approx. 
(Uses 1289 battery Age gaits ra 
otal cost of all parts. NOW ONLY = 
Parts price list and easy build plans 2/-. 42/6 P. & P. 3/6. 


All components used in our recievers may be purchased separately if desired. Parts price 
lists and easy build plans supplied free with sets of parts or available separately at prices ~ 
stated. OVERSEAS POST 10]- 


RADIO EXCHANGE 
61, HIGH ST., BEDFORD. Phone: 2367 


Callers side entrance Barratts Shoe Shop. Weekdays 9-5 p.m. Sats. 9-12.30, 
eS 


——— 


mine 


OcToBER, 1964 


CORPORATION LTD. 


38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS —__Telephone PRIMROSE 9090 
ALL GOODS LISTED BELOW IN STOCK _. 
i 


LH 5/6 
BL360 27/-| Ri0 
9/6 5/9 | EL820 16/4/ R16 29/- 
1A5 5/- | 1001 8/9| DF97 10/- | EL822 18/6 | R18 9/6 
1A7GT 7/9} 1002 12/8)DH76 3/6] ELL80 20/5) R19 6/6} Mullard 
105 5/-|10D2 11/8}DK40 15/6) EM4 17/9| SP4i 2/-| ByY100 
1D6 9/6; 10F1 10/-|DK92 6/9) EM34 11/6/SP61° 2/- Output 
1H5GT 7/9 | 10F9 9/9;DK96 6/3} EM71 18/6|SU25 27/2) 260 v. at2 
114 2/8|10F18 9/9}DL68 15/-|EM80 6/3| T41 9/- amp. 
ILD5 = =64/-|10P13 8/3)DL96 5/9|EM81 7/-|TDD4 8/-| No larger 
1LN5 4/6 | 10P14 11/6/DLS10 10/6) EM84 6/9} TH41 18/-| than a shirt 
IN5GT 8/6/1246 2/3}DM70 5/-|EM85 8/9|TH233 6/9 button. 
1R5 4/-|124C6 8/6;DY86 6/9/EMS87 7/6|TP22 5/-| %/-each 
184 5/-|12AD6 9/6)DY87 8/-|EN31 10/-|TP25 5/- TRAN- 
185 3/6| 12AE6 §/-|E80F 24/-|EY51 65/6| TP262017/6| SISTORS 
174 2/8 | 12AH8 10/9|H83F 24/-|EY81 7/3! TY86F 11/8 AND 
1U4 5/6| 12AT6 4/6) E88CC 10/-|EYS3 9/3| U12/14 7/6) DIODES 
1U5 5/8 |12AU6 5/9| E180F 19/6| EY84 9/6 | U16 
2D21 5/6 | 12AV6 6/6|EA50 1/6|EY86 5/6/| U18/20 6/6| AC107 14/6 
2x2 3/-|12BA6 5/9|EA76 6/9|EY88 8/9|/U19  48/6| AC127 9/6 
3A4 8/9|12BE6 4/9) BABC805/6|EZ40 5/8| U22 5/9 | AD140 25/- 
6/-| EAC91 3/3) EZ41  6/-| U24 12/68] AF102 27/6 
3B7 5/-|12E1 16/9) EAF42 7/6|BZ80 3/8'| U25 8/6} AF114 I1/- 
8D6 3/9 | 12J7GT 7/8|}EB34 1/-|EZ8i 4/-| 026 7/6 | AF115 10/6 
8Q4 5/8 |12K5 10/-|/EB41 4/9| FC4 8/9 | US 6/9 | AFI16 10/- 
3Q5GT 7/-|12K7GT 3/6} EB91 2/8|GZ33 17/6|U33 13/6) AFII7 6/6 
384 4/6 | 12K8GT 9/-| EBC33 8/6| GZ34 10/-|U35 16/6) AFI18 20/- 
8V4 5/3 | 12Q7GT 3/6| BBC41 6/6|GZ37 14/6|U37  29/—| AF124 11/- 
/6| 12847 6/9} BBC81 5/9 | HABCS809/8, U45 15/6| AF125 10/6 
5U4G = 4/6 | 12807 4/-| EBF80 5/6 | HL41DD8/6 | U76 4/6 | AF126 10/- 
5V4G 7/6 | 128K7  3/-| EBF83 7/8 | HI42DD8/6| U10l 19/6] AFI27 9/6 
bY3 4/3 | 128Q7 8/-| EBF89 6/3 | HN309 25/-| U191 9/6 | BY Z18 11/6 
5Z38 7/-| 1407 9/6) EBL21 8/-| HVR2 8/8| U281  8/9| MAT100 7/9 
5Z4G7/=| 19AQ5 7/8} EC70 = 4/9 | HVR2A 8/9] U282 12/8 | MATI01 8/6 
6A8 5/9|19H1 6/-|EC92_ 6/6 | KT33C 4/-| U301 11/8 | MAT190 7/9 
6AG5 2/6; 20D1 10/—| BCO32. 4/-| KT36 29/1) U329 9/—-| MAT191 8/6 
6AG7T 5/9/20D2 21/—| ECC34 21/7|KT41 7/6|/U403 9/9] OAS 
6AK5 4/9|20F2 11/6|ECC35 5/-|KT44 5/-|U404 6/-|OAl0 6/6 
6AQd 5/9} 20L1 12/6) ECC40 7/-|KT61 6/9} U801 16/8|0A70 3/— 
6AT6 98/9) 20P1 12/6) ECC81 3/6|KT63 3/9} U4020 6/6|OA73  3/- 
6AU6 5/3|20P3 12/-|ECC82 4/6|KT66 12/3! UABC805/-|O0A79 = 3/— 
SAV6 5/6|/20P4 183/6)ECC83 4/6) KT88 28/-| UAF42 %/-|OA81l 3/- 
6B8G = 2/6 | 20P5 12/8! ECC84 5/6 | KTW61 4/9| UB41 10/6/0A85 3/- 
6BAG 4/6 | 25A6G 7/6|ECC85 5/9 | KTW62 5/6| UBO41 6/8) OA86 4/— 
6BG6G 13/6 | 25L6 4/9| ECC88_ 8/9 | KT W63 5/6 | UBC81 6/3|0A90 3/- 
6BE6 4/9 | 25Z4G 6/6) ECC18911/6|MU14 4/6| UBF80 5/9|OA91 3/- 
6BH6 5/8 | 2525 7/8 | ECC80715/- | N37. 28/8 | UBF89 6/9} OA95 3/6 
6BJ6 5/6|278U 28/8; ECF80 6/-| N78  26/-| UBL21 9/9| OA210 9/6 
6BQ7A 7/6 |28D7 6/9) ECF82 6/8|N108 26/2|UC92 6/8] OA2I11 13/6 
6BR7 = 8/8 | 30C1 5/6] ECF86 11/6 | N339. 15/-| UCC84 8/9 | OC1EW 35/-— 
6BR8 8/—/| 30C15 _9/-| ECF80424/- | PABC80 6/9| UCC85 5/6] OC19 25/- 
6BS7 25/-| 30C18 10/6] ECH21 9/9) PC86 10/3| UCF80 8/9| OC22 23/— 
6BW6 6/9|30F5 6/9|ECH35 6/8|PC88 14/7| UCH21 8/8] 0C23 57/- 
6BW7 5/-|30FL1 9/8) ECH42 7/6|PC95 11/8| UCH42 7/-| OC25 19/-— 
6C5 4/- | 30L1 5/6} ECH81 5/9|PC97 7/8 | UCH81 6/6} 0026 25/— 
6CD6G 18/-| 30L15 9/8) ECH83 6/6 | PCC84 5/6} UCL82 7/9] 0C28 24/6 
6CH6 5/-/30P4 12/3|HCH84 9/6} PCC85 6/9| UCL83 8/6] 0C29 25/6 
6CW4 24/-|30P12 7/6| ECL80 6/—| PCC88 10/6| UF41  6/9|0C35 18/- 
6D3 9/6 | 30P19 12/8) ECL82 7/-|PCccs9 %/9|UF42 4/6|0C36 21/6 
6E5 9/6 | 30PLI 8/6] ECL83 9/6 | PCC18910/6 | UF80 6/8] 0C41 —8/-- 
6FL 9/6 | 30PL13 9/6) ECL86 8/9| PCF80 5/6|UFS5  6/9|0C42 5/- 
6F6G 3/9 | 30PL1412/6|EF9 20/6| PCF82 6/3| UF86 9/-| 0C43 12/6 
6EF7 5/~| 3545 14/6/EF22 6/6} PCF84 8/6) UF89 6/-|0C44 3/8 
6F13 4/9 | 35L6GT 6/9; EF36 3/8) PCF86 7/9|UL41 6/9] OC44PM 
6F23 6/3 | 35W4 4/9) EF37A 6/-|PCL82 6/6|UL44 23/8 11/- 
6F24 9/6 | 3523  14/6)EF39 3/9) PCL83 7/9) UL46 8/6/0C45 8/— 
6F33 3/6 | 35Z4GT 4/6) EF40 8/9|PCL84 %/-|UL84 6/-| OC45PM 
6J5G 8/—-| 35Zd5GT 5/9|EF41 6/9|PCL85 7/6) UM4 15/2 10/- 
636 8/—|50Bd 6/6) EF42 4/9 | PCL86 — 8/9 | UM34 16/19! OC65 22/6 
6J7G = 4/8 | 50C5 6/6}EF50 2/6|PEN45 7/-|UM80 8/8| O0C66 25/— 
6K7G 1/8| 50L6GT 6/8) BF54 3/- lage ee 6/6 | OC70 = 6/6 
p 6/6 16 


6K8G 38/3 | 72 EF73_ -5/- 2/- J6 9/-|OC71 8/6 
6K25 24/-; 78 4/9|EF80 3/9 | PEN38310/3 | UU7 7/6 | OC72 = /- 
6L1 10/— | 80 5/3) EF83 9/9| PEN453DD | UU8  11/6| OC73  16/- 
6L7GT 4/6 | 83 22/6) EF86 4/6 10/-| UYIN 10/3|0C74 8/- 


6L18 10/—| 85A2 6/6) EF86 6/-| PENDD UY21l = 8/-|OC75 g/- 
6LD3  6/6|90AG 67/6) EF89 4/- 4020 17/6] UY41 4/6|OC76 8/6 
6N7GT 5/—|90AV 67/6|EF91 3/-| PL33 9/| UX85  5/-|OC77 12/- 
6P28 11/6} 90CG 42/-) BF92 2/6 | PL36 ~—8/— | VMS4B 12/-| 0078 8/- 
6QiG =4/-| 90CV 42/-| BF97 11/8) PL38 16/-|VP4 .14/6|OC81 4/— 
6R7G 5/8} 90C1l_—:16/-| EF98 10/-| PL81 6/9| VP4B 20/5 | OC81D 4/- 
6SL7GT 5/3 | 150B2 16/6) EFI83 7/-|PL82 65/8|VP13C %/-| OC8IM 8/- 
6SN7GT 4/—| 866A 12/6) E184 7/-|PL83  5/8| VP28 2/6 | OCs2 10/- 
6U4GT 8/6 | 5763 7/6|EH90 7/-|PL84 5/-| VP133 9/9|0C83_ 6 /= 
6U5G 5/-| AZ1‘ 5/9) EK32 5/9 | PL500 15/9.) VR105 5/6 | OC84 g/- 
6V6G_ 3/9| AZ31 6/6) EL32 «3/6 | PM84 9/8 | VR150 4/9 | OC139 12/- 
6V6GT 5/6|AZ41 6/6) EL33 6/9] Px4 9/- |} W76 3/6| 0C140 19/- 
6X4 3/9 | B36 4/9|EL34 8/6;PX25 8/6; WSIM 5/9|0C170 8/6 
6X5 4/6| BL63 10/6/EL36 8/9) PY31 6/-|X41 15/-|OC171 9/- 
6/30L2 8/3 | CCH35 12/6) EL41 7/3|PY32 8/6) X61 6/3 | OC200 10/6 
7AT7 12/6} CL33 11/6)/EL42 %/6|PY33 8/9) X65 5/6 iL 29 
7B6 12/6|CV85 14/6)EL8l 8/8} PY80 5/-| X66 7/3 | OC203 14/- 
7B7 7/—|CY31 _5/9/EL83 6/9) PY81 4/9|X76M  9/-| OCP71 17/¢ 
70d 7/3 | D1d 18/6|EL84 4/6|PY82 4/9|X78 20/6] ORP12 12/6 
706 6/9 | D43 17/9) BL85.  9/6|PY83 5/9|K79  27/-| Ts2 12/6 
7D6 14/6 | DAF96 5/9| EL86 7/3 | PY88 7/9 | Y63 5/- | TS3 15/- 
TH7 5/9 DD4 6'EL91 2/6 PY800 6/—'! Z66 7/8 XA103 15/—- 
ETAL RECTIFIERS. DRMIB 13/-; DRM2B and DRM3B 5/65 7 21-5 
LW1526/-; RMO 7/11; RM1 5/8; RM2 6/3; RM3 7/9; RM4 19/9; RMB 17/6; 
14A86 17/6; 14497 19/6; 144100 23/-; 144124 96/6; 144163 35/6; 14B130 81/-; 
14B261 11/6; FC101 16/9; 16RC1.1.16.1 §/-; FC31 21/-; 16RD 2.2.8.1 11/-; 16 RE 
2.1.8.1 8/6; 18RA.1.1.8.1 4/-; 18RA.1.2.8.1 11/-; FC116 6/-; FC124 19/6. 
ELECTROLYTICS, Can types:—32 x 32/450 v. 5/9; 50 x 50/350 v. 'J/=3 64 x 120/350 v. 
8/3; 60 x 250/275 v. 9/6; 100 x 400/275 v. 12/6; 100/275 vy. 3/~; 200/275 v. 4/-; 100 x 
200/275 v. 9/6; Wire-ended types:—8/450 y. 1/9; 16/450 v. 2/9; 32/4650 v. 3/9; 
8 x 8/450 v. 3/-; 16 x 16/450jv. 4/-; 32 x 32/350 vy. 4/-; 8 x 16/450 v. 3/9; 32/350 v. 3/-. 
BRIDGE RECTIFIERS. 12 v./1 amp. 6/6; 12 v./2 amp. 9/9; 12 v./4 amp. 14/6: 
12 v./6 amp. 21/9; 6 v./2 amp. 6/6; 6 v./4 amp. 9/9/; 6 v./3 amp. 14/6; 6 v./12 
amp. 21/9. Post 1/6 each. 
All goods are new, first quality brands only, and subject to maker's full guarantee. 
We do not handle manufacturers’ seconds nor rejects, which are often described as 
“* new and tested ” but have a limited and unreliable life. 
Terms of business:—Cash with order or 0.0.D. only. Post/packing 6d. per item. 
Orders over £3 post/packing free. ©.0.D. 3/6 extra. All orders cleared on day of 
receipt. and C.0.D. orders by telephone accepted for immediate despatch until 
3.30 p.m. Any parcel insured against damage in transit for only 6d. extra. Callers 
welcome Mon.-Fri., 8.30-5.30, Sats. 8.30-1 p.m. Complete catalogue of valves and 
components, with conditions of sale, price 6d. 
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CARRIER FREQUENCY SHIFT 

’ ADAPTOR. This modern equip- 
ment of recent manufacture is in 
excellent condition and suitable for 
operation with most Service Re- 
ceivers. IF frequency adjustable 
internally 445-475 kc/s. The adaptor 
will operate two independent Tele- 
printers. Power supplies A.C. mains 
230 v. or 24 vy. D.C, Price £12/10/-, 
Carr. 25/-, 


POWER SUPPLY UNIT PN-12B. Ex BC 640, 230 volts A.C, 
input, fits 19in. rack, 800 volts D.C. @ 350 ma., 395 volts, 300 ma., 
4 x 5U4G valves, 2 chokes 9 H., 300 ma., 2 x 10 mfd. oil filled caps, 
£6/10/- each, carr. £1. 
RELAY UNIT. G.P.O. 600 types 5 relays 150 ohm 1 set C/O., 
gad 5 ay 400 ohm 2 M., 1 set C/O, in metal box 8 x 6 x5 inches, 
» post 5/-. 
AR88 SPARES. 14 yalves, headphones and 3 pilot lamps, new 
original cartons, £3/10/- each, post 2/6. 
FACSIMILE KEYER UNIT KY 75 SRT, 115/230 volts, £25 ea. 
MODULATOR MD 168/UX (for the above keyer), £12/10/-. 
SMALL GEARED MOTOR, 24 volts D.C. 70 r.p.m., 19/6, p. 2/-. 
SIGNAL GENERATOR 1-196A. Freq. range 100-156 mc/s. 
Power requirements 115 v. A.C. or batteries. £3 each. Carr. 15/-. 
AR88 PORTABLE KITS. Fine, well-made box for the receiver 
and spares with original speaker. Vibrator unit 6 volt D.C., 14 
babii headset, shock mounts, cables, brand new, £7/12/6, 
carr, 25/-. 
METERS. 0-60 amps, centre zero 6in. scale, proj. m.c. 17/6 each, 
5/- post. 0-150 amps., centre zero 6in. scale, proj. m.c. (requires 
external shunt), 17/6 each, 5/- post. 0-100 amps., 6in. scale, A.C./ 
oe 30/= each, 6/6 post. 90-180 v., A.C./D.C., 4in. scale, £1 each, 
= post. : 
BC-221 or LM 13. Freq. meter complete with original charts in 
good working order. Range 125 kc/s.-20 Mc/s., £16/10/-, carr. 15/-. 
WHEATSTONE BRIDGE in a beautiful oak case, centre zero 
galvanometer 2.5 mA., 4 stud switches, 0-10, 0-100 ohms, 0-inf., 
size 16 x 74 X 6in., 45/= each, 5/- post. 
x wep: SIGNAL GENERATORS 
TS.13AP. 115 v. A.C. freq. 9305- 
9445 mc/s. complete with valves 
723/AB and waveguide, tuning, etc. 
£7/10/-, 25/- carr. 
TF.144G. 230 v. A.C. 85 kc/s.-25 
me/s. In excellent condition £16/10/= 
ea.,, 25/- carr. : 
UPM la. Combined Test Set for 
checking radar installation. 2 wave- 
meters, 155-235 mc/s. 460-570 
mc/s. Signal Generators 155-235 
mc/s. and 460-570 mc/s. Also 
Video Amplifier and Oscilloscope 
complete in one unit. 115/230 v. 
A.C, £35, carr. £2 (new). 
TS.12AP. Standing Wave Indicator Equipment. 
eee and waveguide plumbing equipment, 
- carr. 
TS.36AP. Power Meter, with accessories, used for checking radar 
outputs, £5 each, 10/- carr. 
804 Signal Generator. Freq. 7.5-330 mc/s. in 5 bands. Power supplies 
115-230 v. A.C. In excellent condition, £25, carr. £1. 
TF.338/B. Variable Attenuator. Variable 0-25 db. switched 20, 40, 
60, 80 db, 600 ohms input and output, £3 each, post 6/-. 
AR88 SPEAKER. New, £3/10/-, carr 5/-. AR88 VIBRATOR 


UNIT, new, 17/6, carr. 6/ 
TRANSMITTER/ 

RECEIVERS, for ex- 
port only, available in 
bulk quantities. 
WIRELESS SET No. 
88, No. 31, No. 38, 
C.52, complete instal- 
tations can be quoted 
for. Please write for 
further details. 
TS-34 PORTABLE SINGLE BEAM OSCILLOSCOPE 
Viewable Waveforms. 30 c/s. to 1 mc/s. 
Cathode Ray Tube. 2in. screen magnified to 

approx. 4in. 
0.1 to 1 volt. 
0.1 to 1 volt. 
1 to 10 volts, 
10 to 100 volts, 
low—62 ohms. 
high—430 ohms/30pF. 
5-50-250 microseconds. 
10 to 50,000 c/s. 
Internal Calibrating Pulses, 1 microsecond intervals. 
A.C. Main Voltage. 115 v. 
Dimensions: 6in Xx 8in. x 15in. oscilloscope alone, Weight: 26lbs. 

29in. x 93in. x 10in. carrying case, Weight: 16ibs. 

In excellent condition, price £15, repairable condition £9, carr. 15/-. 


Complete with 
£12/10/- each, 


Input Voltage, Low Impedance 
High Impedance, ange! 


40db. 
Input Impedance. 


Time base, single stroke 
continuous. 


Complete installations can be 
quoted for. Please write further details 
List available 6d. S.A.E. for all enquiries. 


WIrRELEss WorLD 


W. MILES 


43W W160 FOR FURTHER DETAILS. 


DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change- 
over heavy duty contacts, 1 relay 4P, C/O (235 ohms coil). Stud 
switch 30-way relay operated, one five-way ditto, D.C. timing motor 
with Chronometric governor 20-30 volts 12 RPM, geared to two 
30-way stud switches and two Ledex solenoids, 1 delay relay, etc., 
sealed in steel case, size 4 x 5 X 7in., £3 each, post 5/-. 


BC640 MODULATOR UNIT. 2 x 811’s, mod. transformer and 
fil., ue complete mod. unit fits 19in. rack 50 watts, £5/10/-. 
carr. £1, 


TRANSFORMERS (Isolation), 230 to 115 volts 300 va., £3 each, 
5/- post. 230-115 volt auto. 750 watts £4, carr. 10/-. 110-230, 
275-0-275 at 125 ma., 6.3 at 4 amps. 22/6 each, post 5/-.. 230 v. 
6.3 v., x 3 at 3 amps: 21/= each, post 4/-. 230 v., pri. 1850-0-1850 
at 500 ma., £5 each, carr. 15/6. 230 v., pri. 6.3 x 3 at 3 amps. 20/- 
each, post 4/-. Pri., 110/230 v. input 7.5 v. at 4 a., 2.5 v. at 5 a, 

v. at 8 a., 6.3 v. at 4 amp., 25/= each, 5/- post. 230/115 v. auto. 
300 va. £2, post 6/6. 


MARCONI VALVE 
VOLTMETERS TF428- 
B/1 Ranges: 0 to 1.5, 5, 15, 
50 and 150 volts. Fitted 
with probe unit for RF 
SOLE V s 
mains input. Brand new, 
£12/10/- each, carr. 10/-. 


measurements, 


TCS MODULATION TRANSFORMER 20 w. Pri., 6,000 ohm. 
C.T. Sec., 6,000 ohm. 25/- each, post 3/6. MICROPHONE 
TRANSFORMER Pri., 75 ohm. Sec., 125,000 ohm. 10/- each, 
post 2/6, OUTPUT TRANSFORMER. Pri., 7,500 ohm. Sec., 
500 ohm. C.T., 2.5 w. 12/6 each, post 3/-. 


GEARED MOTOR. 24 v. D.C., 1.4 r.p.m., reversible with two 
micro switches inside gear box, silent operation, £2 each, post 5/-. 


POWER SUPPLY unit for SENDER No. 36 110-240 v. A.C. input 
contains Speech amplifier. Modulator and External power supplies, 
3xFW4/500 rectifiers provide H.T. for F.R. unit Speech amplifier 
6C5G, Modulator 2x6C5G and 2 x 807 output. Size 24 x 16 x 14 
inches. Housed in a fine oak case with circuit. Wt. 110 lbs. As 
new £6/12/6 carr. 30/-. 


CONVERTERS. Type 8 a., 24 v. D.C., 115 v. A.C, at 1.8 amps- 
400 cycles, 3-phase. £5 each, carr. 7/6. 


CONDENSERS. 1 mfd., 20 kv., £6/12/6 each, post 12/6 each. 
0.25 mfd., 32,500 volts Wkg. £5 each, post 12/6 each. 150 mfd., 
290 volts A.C. £5 each, post 12/6. 50 mfd. 330 volts A.C. 40/-, 
post 4/-. 10 mfd., 1,000 v. 12/6 post 2/6. 8 mfd., 1,500 volts 17/6, 
post 2/-. 8 mfd., 1,200 volts 12/6 post 3/-. 8 mfd. 600 volts, 8/6, 
post 2/6. 0.25 mfd. 2 kv. 4/-, post 1/6. Vacuum condenser 50 pf. 
32 kv. 30/-, post 1/6. 6 pf. 20 kv. 22/6, post 1/6, All the above are 
new in cartons. 


POWER & SMOOTHING 
UNITS. 100-250 v., A.C. 
input 24 v., D.C. at 3 amps. 
or 12 v. twice at 3 amps., 
continuous rating, switched 
fused, etc. In metal case 
19 x 7 xX Tin. Smoothing 
two large chokes and 0-1 
ma. meter scaled 0-50 volts. 
£7/10/=- (pr.), 15/- carr. 


GEARED MOTORS 

20-30 v. D.C. 72 r.p.m., 17/6, post 2/6. 

28 v. 150 r.p.m., 25/-, post 2/6. 

24 vy. Open gears with governor, approx, 10 r.p.m., 25/=, post 2/6. 
(The above types are reversible) 


TUBES 

RCA 813’s, new, £4 each, post 5/=. 
5CPla, 30/- each, post 3/-. 

3BP1, 25/- post 2/6. 

CV1525 2hin., 25/-, post 2/-. 
VT158, 50/-, post 3/-. 

CV370, £3, post 4/-. 

4J50, £10, post 6/6. 


TX DRIVER UNIT 100-156 mc/s. Ideal for two meters, Valves 
3C24, in excellent condition, fits 19in, rack, £5 each, carr. 20/-. 


CONTROL UNIT. 230 v. A.C, output 24 v. 2 amps., 230 v. A.C. 
solenoid switch, 15 amps., plus relays and switches, etc., £2/10/-, 
carr. 12/6. 


RECEIVERS. HRO. Used condition, less coils, £10 each, carr. £1. 
§.36, used condition, freq. 30-143 mc/s. £25, carr. £2. S.27/U, used 
freq. 143-210 me/s., £25, £2 carr. C.52, used, freq. 1.75-16 mc/s., 
£5, carr. £1. H.63 (similar to 1392), 100-156 mc/s., £5, carr. £1. 


3-B TRULOCK ROAD, TOTTENHAM, N.17 


Phone: Tottenham 9213 & 9330 
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TEST METERS 


Se 


30,000 OHMS PER VOLT 
MODEL 500. Reads voltages 
up to 1,000 D.C. at 30,000 ohms 
per volt and A.C. at 15,000 
o.p.v.; D.C. current to 12 amps. 
Resistance to 60 Megs.; Decibels 
from —20 to +56; Incorporates 
internal buzzer for audible 
warning of direct shorts and 
flocking condenser for A.F. 
output measurements. Size 


34 x 6f Xx 2Hin. £8/19/6. 


LINEAR AMPLIFIERS 


LG34, 4 watts, size 84x 43x 2lin. high. £5/5/-. 
£5/19/6. Protective cover, 12/9. 
£12/12/-, cover with carrying handles 25/-. 
Push-Pull, size 9x7 64in. high. £12/12/-. 
10 watts Hi-Fi Ultra Linear, size 9x7 x 5in. high. £$13/18/-. Cover with carrying handles, 
19/6. ‘ Conchord ** 30 watts Hi-Fi Ultra Linear, size 123 x9 x 7}in. high. $16/16/-. Cover 
with carrying handies, 25/-. L50 50 watts Hi-Fi Ultra Linear, size 14 x 10 x 8in- high. £23/2/-. 
Cover with carrying handles 32/6. All ampiifiers for normal A.C. mains, and ex stock, Details 


on request. 


SMS 
“* Tripletone *’ Convertible Amplifier, size 10 x 3 x 
4tin. high. 4 watts output matched for 2-3 ohms, 
OR 2 amplifiers can be coupled together for 


STEREO, £6/19/6 each. 


“ Tripletone ’’ F.M. Tuner, size 116 x 3in. high. 
Coverage 86-104 me/s. £18/19/6 (unpowered), - 
Details on request. 


or £15/14/6 (self powered). 


2,000 OHMS PER VOLT 
MODEL TP-10. Reads A.C, 
and D.C. volts up to 1,000; 
D.C, current to 500mA; Res- 
sistance to 1 Meg.; Capaci- 
tance to 1uF; Decibels from 
—20 to +36; Output jack 
Audio measurements. | +36. Size: 
Size; 34x5x1tin. £3/19/6. 


TRANSISTORISED 
INSULATION TESTER 
One handed operation, no 
cranking of generator 3 test- 
ing voltages 100, 250 and 500, 
tomeasure up to 500 Megohms. 
Complete with leather carry- 
case and test leads. 


removable lid, overall size 
84 x 82 x 5hin. Made for 
the Air Ministry by Everett 
Edgcumb, and in perfect 
Brand New and Un- 
used. ONLY £5. Can also be 
supplied for 50 cycles, use 
either 0-150 or 0-300 volts, 


WIRELESS WoRLD 


£5/19/6. 


R.C.A. TYPE sare RECEIVERS. BRAND NEW. 


Carr. 30/- 


Megohms, 


Oak case with 


20,000 OHMS PER VOLT 
MODEL TP-5s, 
tages up to 1,000 D.O. at 
20,000 ohms per volt and 
A.C. at 10,000 o.p.v.; D.C, 
current to 500mA; Resistance 
to 10 Megs.; Capacitance to 
0.1uF; Decibels from —20 to 


25 microamps D.C. 2hin. Proj. 
circular, 59/6. 50 microamps D.C. 
2hin, Flush circular, 59/6. 40 
amps. D.C. 2in, Proj. circular, 
9/6. 500 volts A.C, 24in. Flush 
circular, 25/-. 


VALVE VOLTMETER 
D.C. Input Impedance 11 Megohms, § stand, and screened lead, 
7 Voltage ranges, D.C. to 1,500, | ONLY 59/6 (post 2/6.) 

A.C. to 1,500 R.M.S., 4,200 Peak 
to Peak. Resistance .2 ohm to 1,000 aoe fe 
Centre zero setting for | ACOS 89/1 STICK MIKE with 
Complete with f screened lead and table stand. 


receiver alignment. 
Full } ONLY 32/6. (Post 1/6.) 


A.C./D.C. probe and leads. 
Pah 2 eet tOl-. Fp a illustrated details i request. ONLY 
* | £138/19/6 (Post 3/6d.). 


HIGH FREQUENCY A.C. 
VOLTMETER. A First Grade 
Moving Iron Instrument with 
6in. Mirror Scale, reading up 
to 150 vy. A.C. at 400 and 
1,200-2,400 cycles. In sub- 


HETERODYNE FREQUENCY METERS TYPE LM14 


Frequency range 125-20,000 ke/s. in 2 bands. This is the United States Nayy Model 
of the well-known BC221 Frequency Meter, but has many additional features which 
increase its usefulness. Voltage stabilisation circuits and Crystal control ensure extreme 
accuracy and in addition it is fitted with an Internal Modulation switch to allow use ag a 
Signal Generator, Size only 83in. x Sin. x Shin. Brand New. £25 


L45A 5 watts, size 7x7 5in. high, 

5/55 5 watts stereophonic, size 103 x 8 x 6in. high, 
“* Diatonic ” 10 watts H-F Ultra Linear 
Cover with carrying handles, 19/6. L1/10 


DOUBLE BEAM OSCILLOSCOPE TUBES TYPE CV 1596. Equivalent to Cossor O9D. 
Brand new in Makers’ Crates, 25/- (Carriage 5/-). F 


HARRIS ELECTRONICS (LONDON) LTD. 


138 GRAY’S INN ROAD, LONDON, W.C.|I 


Please include carriage costs on ALL items. 
We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross. 


OcToBER, 1964 


PANEL METERS 


MOVING COIL STICK MIKE, 
complete with heavy desk 


¥ VARIABLE VOLTAGE 
said led an ae | TRANSFORMERS. Fully 
stand, ONLY 15/-. (Post | shrouded. Input 230 v. A.C. 
: 50/60 cycles. Output 0-260 v. 
2.5 amps. type £5/17/6. 5 amps. 
type £9. 10 amps. type £16/10/-. 
£5/5/-. ieee Portable 2.5 amps type with Out- 
Wihantedale 2in. | put Voltmeter £9/17/6. 
te ae ee pes Brand new import, fully guaran- 
for Bass Guitars, £17/10/-. | teed. Immediate delivery and 
nalts |) WEARS, types speaker Illustrated details on 


cabinet, £2/1'7/6. (Please SESH 
add 65/- carr. all items.) request. 


1/6.) 
CE 


15 OHMS P.M. SPEAKERS. 
Special Heavy Duty 12in., 


Telephone TERminus 7937 


Open until | p.m. Saturdays. 


MODEL 8 MK Tit 


Suppliers of Elliott, Cambridge and Pye instruments. 


LEDON INSTRUMENTS LTD 


76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 


MULTIMINOR MK. IV 


REPAIR SERVICE 
7-14 DAYS 


We specialise in repair, 
calibration “ and _conver- 
sion of all types of instru- 
Ments, industrial and pre- 


cision grade to BSS.89, 


Release notes and certifi- 


cates of accuracy on request. 


TEL.: TIDeway 2689 : 


E.1.D. & G.P.0. APPROVED 


CONTRACTOR TO H.M. GOVT. 


13W W—161 FOR FURTHER DETAILS. 


an important new book 
on an 
important subject 


Electronic Digital 
Integrating Computers 


F.V.MAYOROV — EDITED BY DR. YAOHAN CHU 


An important book for all engineers interested in 
high speed computing combined with accuracy, 
simplicity, compactness and cheapness, and for all 
students of the subject. This work is based on a 
Russian book and gives the principles, organisation, 
applications, circuits, memories and input-output 
devices of electronic digital integrating computers. 
It describes both serial and parallel machines as 
well as both binary and decimal types. 

The translator has added examples of American, 
British and Japanese practice and has also included 
a Bibliography of a number of Western sources. 


85s net by post 86s 6d 382pp 273 diagrams 


obtainable from leading booksellers 


ILIFFE Books Ltd. 


DORSET HOUSE STAMFORD ST LONDON SEI 
-13W W—162 FOR FURTHER DETAILS. 


OcroBerR, 1964 


HEAVY DUTY L.T. 
TRANSFORMERS 


All primaries 220-240 volts. Ter- 
minal block connections. 

No. Sec. Taps Price Carr. 
1255.30; 35 v., 40 a....€11 19 6 10/- 
225, 305.35: vs, 20'aS.: £6 19 
3 25, 30, 35\v:, 10a... £4 15 
4 25, 30, 35 v., 2 a.... £1 17 
5 10, 17, 18 v., 10 a.... £2 17 


WIRELESS WORLD 


SAMSON’S ELECTRONICS LTD. 


9 AND 10 CHAPEL ST., 


PAD 7851 LONDON, N.W.1I. AMB 5125 


We have London’s Largest Selection of Low 
Tension Transformers, Variable Voltage Trans- 
formers, Smoothing Chokes, Capacitors, Sliding 
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L.T. SUPPLY UNIT TYPE S.E.I. 


6 24 volts, 30 amps... £7 15 
7 20 volts, 30 amps... £6 15 
8 50 volts, 15 amps... £6 19 
9 30, 40, 50 v.,5a....... £4 15 
10 24, 36, 48 v., 8 a.... £4 19 
11 17, 18, 20 v., 20 a.... £4 19 
EZ. 65-92. v5.20 as00..20058 = 12 


for lists now. 


Tropically rated. Size H. 
5in., W. [3in., D. 4in. 


19 48, 56, 60v., base 
20 12, 24, 30, 48 v., Pa MeDAS 
Bbi6.32v0,0N'S acco tacceecs £1 17 
22 6.3v.,5a.,and6.3v.la. 15 
22 6.3 v., Blas and6.3v.la. 15 


which type required. 
500 watt £3/10/0, carr. 4/-. 
150 watt 37/6, P.P. 3/-. 
- 2,000 watts. 
AT 125718 v., 20-a....... £3 19 
28 10, 18, 20 v., CER HS eC) 
Ge SIVact.,| Ord.- 9.5556 Li 5 
30 10, II, 12 v., [£,a.... 10 


Blocks, £9/15/0, Carr. 7/6. 


KROAMVOSOHRSSCOAROAKRSOAKAHAOAAAGROAOOAROA 


HEAVY DUTY L.T. TRANS- 
FORMERS. LATEST ARRIVALS. 
Pri. Tapped 200-260 and 100-130 v. 
Sec. tapped 28, 29, 30, 31 v. 25 amps. 
conservatively rated, brand new A.M. 
£6/19/6. Carr. 10/-. Pri. Tapped 200- 
250 v. Sec. 25-0-25 v. 7 amps. Pri. earth 
shielded £5/7/6, carr. 7/6. Pri. Tapped. 
200, 225, 240 v. Sec. tapped, 12, 18, 24, 
30, 36 10 amps. £5/15/-, carr. 7/6. Pri. 
240 v. Sec. tapped 4-6-|1 v. 200 amps. 
£10/19/6, carr. [0/-. 


200V.A. 47/6, Carr. 5/-. 


20.5v. 3.25 kVA., 


available. 


Resistors, Low Tension D.C. Supply Units. Send 


AMERICAN HIGH VOLTAGE CAPACITORS 
1 mfd. 20 kV. wkg. 

Ilin, plus insulated terminals, 

Supplied new in maker’s packing 

cases at a fraction of original price. 


OFFICE INTER-COM. PHONES 
Similar G.P.O. Type Buzzer calling. 
with battery, £5/19/6 per pair, carr. 7/6. 


AUTO. TRANSFORMERS. 
240v.-110v. Completely Shrouded. 
Pin American Sockets or Terminal Blocks. 
1,000 watt £4/15/0, Carr. 5/-. 
300 watt 47/6, P.P. 3/6. 
60 watt 29/6, P.P. 2/6. 
Completely enclosed in Metal case, 
10x8x6ins. Fitted with 2 American Sockets or Terminal 


DOUBLE WOUND TRANS. 


Pri. Tapped 220, 220, 240 v. Sec. Tapped, 110-100v., 


3 PH. 415V. 50 CY. TRANSFORMER. 
By Twickenham Trans. Co. 
Condition. £25. Ex Warehouse. 


LOW RESISTANCE CHOKES to Smooth 40 amps. 
tohm. Size 7x 7x 5$in. 65/-, Carr. 7/6. Other types 
Let us know your requirements. 


A.C. input 200-240 v. D.C. Output tapped to 
give 12 or 24 volts 8 amps. continuous rating. 
Fitted with panel fuse. Mains on/off switch and 
D.C. output socket. Built in strong metal case. 
Size 15 x 6 x 6in. 


An ideal general purpose 
L.T. supply unit for operating relays. Con- 
tactors, battery charging, etc. £9/19/6, carr. 7/6. 


L.T. SUPPLY UNIT TYPE S.E.2. 
A.C, Input 200-240 v. D.C. output 50 volts 
5 amps. Built-in metal case size 15 x 6 x 6in. 
Fitted with on/off switch, panel fuse, and 
output socket, £9/19/6. carr. 7/6. 


£6/19/6.. Carr. 7/6. 


Perfect condition, 


L.T. SUPPLY UNIT No. 46, A.C. input 
tapped 110-220-230 v. D.C. output 24 volts 
1.5 amps. 2.25 amps. with case cover removed. 
Choke and condenser smoothed. Fitted on/ 
off switch and fuses. Built in metal case. 
Size: 15 x 9 x 9 inches. Supplied new and 
guaranteed, £3/17/6, carr. 7/6. 


Fitted with 2 Two 
Please state 


WODEN A.C. CHOKES TO PASS 
100 amps. at 220 v. Base size 6x5. H. 4in. 


Weight I8lb. Brand new 45/-. Carr. 5/-. 


A.M. HEAVY DUTY AUTO STEP-UP 
OR STEP-DOWN TRANSFORMERS 
Designed for the Air Ministry for mains 
boosting or operating I!0 v. equipment. 


Output 10 kVA. Tapped 250, 240, 230, 220, 120, 

Perfect 115, 110, 105 volts. Completely enclosed in 

One only. metal case. Size 27 x I7 x I4in. Weight 
approx. 3 cwt. £29/10/-. 5kVA. Tapped as 


above. Size 23 x 14x Ilin. Weight approx. 
2 cwt. £19/10/-. Supplied new and guaran- 
teed and offered at a fraction of maker’s 
price. Carr. extra. 


PARKER’S SHEET METAL FOLDING MACHINES 


NEW BENCH MODEL 


Capacity 36in. wide x 
18-gauge mild steel. 
Forms channels and 
angles down to 45 deg., 
which can be flattened 
to give safe edge. 
Depth of fold according 
to height of bench. 
Will form flanges. 
Weight approx. 2 cwt. 
Also the well-known vice models of: 


Price £23, carr. free. 


36in. x 18-gauge capacity £11 10 O 
24in. x 18-gauge capacity £6 15 0 Carriage 
18in. x 16-gauge capacity £615 0 free 


One year’s guarantee: money refunded without question if not satis- 
fied. Send for details: 


A. B. PARKER, Wheatcroft Works 


WELLINGTON STREET, BATLEY, YORKS. Tel.: 426 
13W W—206 FOR FURTHER DETAILS. 


Trade only 


HIGH, MEDIUM & LOW POWER »° AVALANCHE 
HIGH TENSION + MINIATURE ENCAPSULATED 


SILICON RECTIFIERS 


MINIATURE & STACK 


SELENIUM RECTIFIERS 


Send for full details to sole representative in U.K, 


Laboratories and 


HCD Research Lid., ro" 


77, Gloucester Road, Croydon, Surrey 
[4 Telephone : THOrnton Heath 7485 


13W W—207 FOR FURTHER DETAILS. 


FROM PRE-AMP 10 20w 
HI-FL STEREO ASSEMBLY 


BY 
_ BUILDING 
"WITH 


MARTIN 
a oe 


This unique system enables the constructor to FULLY 

start with a basic assembly of his own choice and TRANSISTORISED 
to go on adding Audiokit Units, until ultimately 

he has a 20-watt hi-fi stereo assembly with tone ® 

controls, 5 stage selector, etc. Further designs SUPERB QUALITY 
will make Martin hi-fi even more versatile whilst 
retaining equipment built so far. -ANYONE 
CAN ASSEMBLE AUDIOKITS WITH ASSURED 


SUCCESS. Leaflet shows how they save money, ® 
too. GUARANTEED 


SEND COUPON FOR LEAFLET SHOWING COMPLETE RANGE 


® 
SAVE £££s 


j MARTIN ELECTRONICS LTD., 155, HIGH ST., BRENTFORD, { 
MIDDLESEX Phone: ISL 1161 /2 
Details of all Martin Audiokits, please. | 
NAME .............. 


ADDRESS .. 


13W W—163 FOR FURTHER DETAILS. 
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BOOKS 


ELECTRONICS FOR THE BEGINNER 
25s net 

MODERN DICTIONARY OF 

ELECTRONICS 45s net 

ELECTRONICS MATH SIMPLIFIED 

VOL I 35s net 

ELECTRONICS MATH SIMPLIFIED 

VOL II 35s net 

ELECTRONICS EXPERIMENTS AND 

PROJECTS 25s net 


INTRODUCTION TO LASERS AND 


MASERS |6s net 
ABC’s OF ELECTRONICS 6s net 
ABC’s OF COMPUTERS [és net 


ABC’s OF ELECTRICITY 16s net 
ABC’s OF SHORT-WAVE LISTENING 
16s net 


COMPUTER CIRCUIT PROJECTS You 


Can Build 2Is net 


HOW TO READ SCHEMATIC DIAGRAMS 
18s net 


TRANSISTOR CIRCUIT MANUAL 35s net 


ELECTRONIC SERVICING FOR THE 
BEGINNER 24s net 


KNOW YOUR OSCILLOSCOPE 20s net 


TAPE RECORDERS: HOW THEY WORK 
24s net 


HANDBOOK OF ELECTRONIC CHART 
AND NOMOGRAPHS 35s net 


DIODE CIRCUITS HANDBOOK 


ELECTRONIC ENGINEERS AND 
TECHNICIANS REFERENCE 
HANDBOOK 30s net 


ELECTRONIC COMPONENT TESTS AND 
MEASUREMENTS 24s net 


101 WAYS TO USE YOUR VOM AND 
VTVM_|6s net 


ABC’s OF ELECTRIC MOTORS AND 
GENERATORS |és net 


ABC’s OF COMPUTER PROGRAMMING 
16s net 


PRACTICE PROBLEMS IN ELECTRONICS 
CALCULATIONS 30s net 


ELECTRONICS MADE EASY 30s net 


UNDERSTANDING ELECTRONIC 
COMPONENTS 24s net 


ELECTRONIC TEST INSTRUMENT 
HANDBOOK 35s net 


TRANSISTOR IGNITION SYSTEMS 
HANDBOOK 20s net 


ABC’s OF BOOLEAN ALGEBRA |és net 


101 WAYS TO USE YOUR SIGNAL 
GENERATOR [8s net 


18s net 


Basic Electronics Series 
Il. TRANSISTOR CIRCUITS 24s net 
2. OSCILLATOR CIRCUITS 24s net 


3. DETECTOR AND RECTIFIER 
CIRCUITS 24s net 


4. AMPLIFIER CIRCUITS 24s net 


Basic Electricity/Electronics 


1. BASIC PRINCIPLES & APPLICATIONS 
35s net 


2, HOW AC & DC CIRCUITS WORK 
35s net 


3. UNDERSTANDING TUBE & 
TRANSISTOR CIRCUITS 35s net 


4. UNDERSTANDING & USING TEST 
INSTRUMENTS 35s net 


5. MOTORS & GENERATORS—HOW 
THEY WORK 35s net 


From Booksellers or, 
plus |/- postage and packing from 
FOULSHAM-SAMS 
TECHNICAL BOOKS 


837 Yeovil Road 
Slough, Bucks, England 


13W W—164 FOR FURTHER DETAILS. 


WIRELESS WORLD 


WHEATSTONE pode Sb 
Centre Zeror= : — 


Scaled 
24in. movement. 
2.5 mA. full scale 
deflection, 3 stud 
switch controls 
0-10, 0-100 ohms, 
O-Inf. Complete Gs== = 
in carrying care SSS 
with instructions, 45/-. Post 5/-. Spare 
meters for above, 10/-. P. 1/6. 

RCA CANADIAN No. 29 
= Transmigter/ Re: 


al separate Manual 
so tuning R.F. and 
=~= Osc., also preset 
motor operated 
ditto. 25 miniature valves 
including 2/815’s. 12/24 v.d.c. 
operation. Unused condition. Outside case 
store soiled, £12/10/-.. Carr. £2. 
English version. Manual tuning only. Com- 
plete station, £8/10/-. Carr. £2. 
CONVERTOR Run your mains shaver, 
radio, record player, etc., from car battery. 
New type vibrator converts 12 v. D.C. to 
240 v. D.C. at 100 mA. Low drain. Brand 
new complete with spare fuses, battery clips, 
etc. 25/-. Carr. 7/6. 
4 VALVE 4 WATT AMPLIFIER. ‘ C” Core trans- 
formers. A.C. Mains 110/230 volts 600 ohms or high 
impedance input. Output 600 ohms. Controls: On/oft 
switch. Gain control. Indicator light. Valve inspection 
panel. 19x7x7in. Brand New in makers cartons. 
7O/-. Carr. 10/-. (Quantity enquiries invited). 
TRANSMITTER. 1.75- 16 Mc/s., 3 waveband 
tuneable, grid modulation using 813. Used 


complete with all valves, circuit, £7/10/-.° 


Carriage 10/-. 

MOVING COIL HEADPHONES. 
BRAND NEW. Chamois padded, complete 
with jack plug, 15/6. Post 2/-. 
R.C.A. AR88D RECEIVERS. 
£75. Carriage 30/-. 

ALL NO. 19 SET PARTS AVAILABLE 
Many other bargains, S.A.E, all enquiries 

A. J. THOMPSON, 
“Eiling Lodge’’ Codicote, Hitchin, "Herts. 
Phone: Codicote 242. 


Brand new. 


13W W—165 FOR FURTHER DETAILS. 


RADIO 
INTERFERENCE 
MEASURING 
EQUIPMENT 


FOR DISPOSAL 


Complete Equipment 
Comprising :— 


—— Transportable screened cage (attenu- 
ation 50 dB at 400 mc/s.) to S.R.D.E. 
spec. TS/1016A complete with 400 c/s., 
50 c/s., and D.C. power line filters. 


@ R.I. Measuring Set No. | Mk. I. 


MH R.I. Measuring Set No. 2 RX 506, 
covering the frequency range 150 Kc/s. 
to 150 Mc/s. 


This is an exceptional offer of first-class 
equipment which has become surplus to 
our requirements. Will consider selling 
items separately. All reasonable offers 
answered, 


sPtARY 


13W W—166 FOR FURTHER DETAILS. 


Contact:— 
K. Goddard, 
Chief Environmental Engineer 


SPERRY GYROSCOPE 
COMPANY LIMITED 
Downshire Way, 
Bracknell, Berks. 

Phone: Bracknell 1301, 


OCTOBER, 1964 


7 BRAND NEW 
a MAINS  5- 
lve=|VALVE SUPER- 
P<“i|H ET RADIO 
RECEIVERS 
E> Housed in _ beauti- 
fully styled cabinets 
Pine terrific performance 
and very high quality reproduc- 
tion. Built-in ferrite rod aerial for 
reception of all your favourite programmes. 
Fully guaranteed. 


MODEL 55. Covers Medium, Long and. 
Short waves.Size 8iin. 


PRICE P.& 
w. x 32in. d.x4sin. h. ONLY £7. 17. 6 we. 


SPECIAL OFFER— 


HIGH GRADE TWO-STAGE GRAM 
AMPLIFIERS 

Made by very well-known manufacturer. 
Using a double-wound mains transformer (fully 
isolated chassis) with tapped primary, full wave 
contact cooled rectifier, and Mullard ECL82 
triode-pentode valve. 3 watt output. Separate 
tone and volume controls. Overall size 64in. wide 
x 3in. deep x 44in. high. Each amplifier Brand 
New and tested and supplied complete with valve. 
3-ohm output transformer and knobs. PRICE 49/6, 
P. & P. 4/- 
(Ideal. as an add-on self-contained Audio unit aa 
our MK lor MK 2 FM Tuner). 


BRAND NEW 3 CHM LOUDSPEAKERS 
2tin. 12/6; 5in. 12/6; Ekin. 15/—; Sin. 21/—; 10in. 
25/-; 12in. 27/6 (15 ohm. 12 inch 30/-). 

LOINC Gin. cal. ccewet abcatee sco see se aeeence senna 
Latest type E.M.I. I34in. x 8in. speaker with hish 
flux ceramic magnet. !1,000 gauss. Aluminium 
centre cone. 10 watts, 50 c/s to 10 Ke/s, 42/-. 
P. & P. up to 6in. 1/6; over 6in. 2/6; per speaker. 


SPECIAL OFFER!! BRAND NEW HEAVY 
DUTY [2 INCH SPEAKERS 
Response 45 c/s.-!3 kc/s. I4in. voice coil. Avail- 
able in 3 or I5 ohm. Guaranteed full 15 watts 
British rating. Heavy cast aluminium frame. 
These are current production by world famous 
maker and as they are offered well below list 
price we are not permitted to disclose the name. 

LIMITED NUMBER ONLY. 
UNREPEATABLE AT 89/6. P. & P. 5/-. 


SPEAKER AND CABINET FABRICS. Oat- 
meal or Red and Gold Vynair for speaker and 
cabinet covering, also Red Rexine for cabinet 
covering only. All 54in. wide and usually sold 
at 35/— yard. OUR PRICE 13/6 per yard length, 
plus P. & P. I/9 per yard (Minimum order I yard). 
Send S.A.E. for samples. 


BARGAIN OFFER CORNER 
ROLA-CELESTION approx. 9in. x 6in. 3 ohm - 
middle register speaker, 10/6. P. & P. 2/6, é 
MAINS TRANSFORMER. Drop thru’ type. 
Tapped primary [10 v. 200 v., 220 v., 240 v, 
320-0 v., 320 v. at 80 mA. and 6.3 v. at 3 amps. 
Generous core. Stack size 33 x 22 x [gin. 
Weight 4lb. ONLY 15/—. P. & P. 3/6. 

ACOS CRYSTAL MIKES. High imp. For desk 
or-hand use. High sensitivity, 18/6. P. & P 1/6. 
TSL CRYSTAL STICK MIKE. Listed at 45/-. 
Our price 18/6. P. & P .1/6. 

STANDARD COLVERN 50K. WwIw Pre-set 
Pots. 2 for 4/—-. P. & P. }/-. 

TRANSISTOR DRIVER and O/P TRANS- 
FORMERS. (Tapped 3 ohms and I5 ohms 
output), plus 4 suitable Transistors giving approx. 
| watt output 30/-. P. & P. 2/-. 

T.C.c. SUPPRESSOR CONDENSERS. 250v 
A.C. .005+.005 x .!. in tubular can. IZin. 
long x 2in. dia. 2 for 3/—. Post free. 

5,000 MFD. 12 V. WKG. CONDENSERS. 
Size 3 x lin. diam. 2/— each. P. & P. 6d. each. 
T.V. OR AMPLIFIER EDGE CONTROL 
PANELS. Two 500k. Lin. Pots ; one 500k. Log; 
one D/P. mains switch. Brand new 3/6 per 
panel. P.P. I/- 

3-PUSH BUTTON SWITCH UNIT. 4single 
pole changeover on each push-button. Approx. 
3 x I} x din. An absolute Bargain at 4/6 each. 
P. & P. I/- each. 

Matched pair of 24 watt Transistor Driver 
and Output Transformers, Stack size It4in. x 
Itin. x Zin. Output trans. tapped for 3 ohm and 
15 ohm output. 10/— pair, plus 2/- P. & P., worth 
double. : 


EEE EEE 
MARCONI QUARTZ CRYSTALS TYPES 
ZHB. Glass encapsulated, 2 wire lead out. Size 
din. high x din. dia. Following frequencies (Ke/s) 
only available :— 

13583, 13646, 13708 13771, 13833, 13896, 13958, 
14021, 14083, 14146, 14208, 14271, 14333, 14396, 
14459. 6/- each. P. & P. I/- per crystal. 3 or 


‘more post free. 


Harverson Surplus Co. Ltd. > 


OcTOBER, 1964 


3-VALVE AUDIO AMPLIFIER 
MODEL HA34 


Ready built on plated heavy 
. gauge metal chassis, size 

4, 7zin. w. x 4in. d. x 43in. 
h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains transformer and output 


transformer matched for 3 ohm speaker, sepa- 


rate Bass, Treble and volume controls. Negative 
feedback line. Output 44 watts. Front panel can 
be detached and leads extended for remote 
mounting of controls. 

The HA34 has been specially designed for us 
and our quantity order enables us to £4 5 0 
offer them complete with knobs, We 
valves, etc., wired and tested for only P.& P.5/-. 


STEREO AMPLIFIER 


Incorporating 2 ECL82s and | EZ80, heavy duty, 
double wound mains 
4 watts 
controls. 
FEW 


transformer. Output 
per channel. Full tone and volume 
Absolutely complete. 

; BARGAIN PRICE 


ONLY! 


6 TRANSISTOR AND DIODE SUPERHET 


A first-class 2 waveband jransistor superhet. 
@ Printed circuit panel (size 84 x 23in.). @ 3 pre- 
aligned I.F. transformers. @ High-gain Ferrite rod 
aerial. @All First-grade transistors. @ Car 
aerial winding. @ Push-pull output. @ All parts 
supplied with simple instructions. 
All parts sold separately, 
Set of parts if purchased at one time. 


ONLY £4.5.0 hares 


35 OHM SPEAKERS 

Suitable for use with above. 2in. Goodmans. Ideal 
replacement for. most pocket portables 8/6; 
3yin. 12/6; Sin. 17/6; 7 x 4in. 21/-. P.& P. 1/6 
per speaker. 

Portable CABINET 
Size approx. 94 x 6} x 34in. Suitable for above 
using 34in. speaker, 25/—. P. & P. 2/-. 


COIL AND TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 


3 I.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and aerial coupling), 32/6 complete, post 1/-. 
6 transistor printed circuit board to match, 8/6, 
post 9d. Circuit diagram 1/6 extra. 


SPECIAL TRANSISTOR BARGAINS 
ALL BRAND NEW 
GET 15 (Matched Pair) 15/- 
OC7I...5/— OC76...6/— AFII7...7/6 
Set of Mullard 6 transistors, OC44, 2-OC45, 
OC8ID matched pair, OC8! 25/-. 
EDISWAN MAZDA 
PXAIOI ... 6/6 XAI03 ... 6/6 
R.F.f Pack: !—PXAI0O2 . Mixer; 2—PXAIOI 
LF. Amp.; (Equiv. OC44 and OC45)...... 10/6 
R.F.2 Pack: 2-PXAIOI I.F., I-PXAIO2 Osc.; 
PEP MAYOR Mixetrtaccsssschesccececnes cash teneweseade 12/6 


L.F.6 Pack: Consisting of PXBII3 Driver, 
Matched pair PXCI7I, mounted complete with 
heat sinks (Equiv. OC8ID and OC8l) ... 12/6 
ALL TRANSISTORS POST FREE. 
TAPE DECKS 
B.S.R. MONARDECK (Single speed) 33in. 
per sec., simple control, uses 5zin. spools, 


£6/15/-, plus 5/6 carr. and ins. 
COLLARO SfUDIO DECK £10/10/- 
5/6 carr. and ins. (Tapes extra on both.) 


plus 


Designed for Hi-Fi re- 
production of records. 
A.C. Mains operation. 


WIRELESS WORLD 


QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record player) 
employs ECC83, EL84, EZ80 valves. Bass, treble 
and volume controls. Complete with output 
transformer matched for 3 ohm speaker. Size 
Jin. w. x24in. d.x 5h in. h. Ready built and tested. 
PRICE 69/6. P. & P. 3/6. 
ALSO’ AVAILABLE mounted on board with out- 
Put transformer and 6in. speaker ready to fit 
into cabinet below. PRICE 89/6. P.& P. 4/6. 


QUALITY PORTABLE R/P. CABINET 

Uncut motor board, Will take above amplifier 

and B.S.R. or GARRARD Autochanger or Single 

Record Player Unit. Size 18 x 14 x 8tin. 
PRICE £3/9/6. Carr. 5/-. 


EMBASSY PORTABLE RECORD PLAYER 
CABINET. Will accommodate amplifier, up to 
7 x 4in. speaker and B.S.R. or GARRARD auto- 
changer or single player unit. Attractive rexine 
covered finish. Overall size 17x15x8£in. Supplied 
with uncut motor board. PRICE 69/6. Carr. 5/-. 
eee oes 


4-SPEED PLAYER UNIT BARGAINS 
All brand new in maker’s original packing. 
SINGLE PLAYERS 
BS: Rian? Stee eee £3/10/-. Carr. 3/6. 
B.S.R. GU7 with unit mounted pickup arm. 
£4/18/8. Carr. 4/-. 
AUTO. CHANGERS 
B.S.R. UAI4 
BiSvRaUAUS/VO8 pete nae eee. 
Latest B.S.R. UA25 Super slim 
GARRARD AT6 Mono ......... s 
GARRARD Auto-Slim ...........2000c08 
Carr. 5/- on each. 


i 
BRAND NEW CARTRIDGE BARGAINS! 
B.S.R. TC8S High output compatible 
STEREO CARTRIDGE. Brand new. Complete 
Stereo/L.P/78 sapphire styli and universal 
mounting bracket. Original list price 44/II. 
Our price 22/6. P. & P. I/-. 

RONETTE STEREO 105 CARTRIDGE 
Stereo/LP/78 complete with two sapphires, 
Original list price 67/9. Our price 24/-.P. & P. I/-. 
COLLARO HI-Fl STEREO CERAMIC 
t/o CARTRIDGE Type ‘‘C’’ complete with 
universal bracket and styli for stereo, L.P. and 
rh reine list price 59/8. Our price 25/—. 
P. & P. I/-. 


E.M.I. 4-speed 
Player and P.U. 
FURTHER HUGE 
PURCHASE enables 
us to offer these 


ei 67/6 P. & P. 4/6. 


Heavy 83in. metal turn- 
table. Low flutter per- 
formance 200/250 v. shaded motor witn tap 
at 45 v. for amplifier valve filament if required. 
Turnover LP/78 head. 


HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 
@ Peak 
output 
inexcess 
of It 
watts 
@ All 
stan- 
dard 
British components. @ Built 
on printed circuit panel, size 6 x 3in. @ Gener- 
ous size Driver and Output Transformers. 
@ Output transformer tapped for 3 ohm and [5 
ohm speakers. @ Transistors (GET 114 or SI 
Mullard OC81D and matched pair of OC8I o/p). 
@ 9 volt operation. @ Everything supplied, 
wire, battery clips, solder, etc. @ Comprehen- 
sive easy to follow instructions and circuit 
diagram 1/6 (Free with Kit). All parts sold 
separately. SPECIAL PRICE 45/-. P. & P. 2/6. 
Also ready built and tested, 52/6. P. & P. 2/6. A 
pair of TAls are ideal for stereo. 


SPECIAL PURCHASE! TURRET TUNERS 
by famous maker 

Brand new and unused. Complete with PCC84 

and PCF80 valves, 34-38 Mc/s. I.F. Biscuits for 

Channels | to 5 and 8 and 9. Circuit diagram 

supplied. ONLY 25/— each. P. & P. 2/6. 


SOnan 


% 


LOOK 
OPPOSITE 
FOR MORE 


BARGAINS 


HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. 


Open all day Saturday 
A few minutes from South Wimbledon Tube Station. 


PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. (Please enclose stamped addressed envelope with all enquiries.) 


CHErrywood 3985 
Early closing Wed., | p.m. 


(Please write clearly) 
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10/14 WATT HI-FI AMPLIFIER KIT 
A. stylishly fin- 
ished monaural 
amplifier with an 
output of 14 


—————— 


watts from 2 
EL84s in push- 
pull. Super re- 


production of 
both music and 
speech, with 
negligible hum. 
Separate inputs 
for mike and J 

gram allow records and announcements to follow 
each other. Fully shrouded section wound output 
transformer to match 3-15Q speaker and 2 inde- 
pendent volume controls, and separate bass and 
treble controls are provided giving good lift and 
cut. Valve line-up 2 EL84s, ECC83,. EF86 and EZ80 
rectifier. Simple instruction booklet 1/6. (Free 
with parts.) All parts sold separately. ONLY 
£6/19/6. P. & P. 6/6. Also available ready built and 
tested complete with standard input jack socket‘s 
£8/15/-. P. & P. 6/6. 

BRAND NEW Vynide covered wooden CAR- 
RYING CASE for above. Size 132 x 9 x 8in., 
with sloping front panel. Weight 44 lbs. BAR- 
GAIN PRICE 28/6. P. & P. 4/-. 


A NEW HARVERSON KIT 
FOR THE HOME CONSTRUCTOR 


A really excellent all 
purpose A.C. mains 200/ 
240 v. 

AMPLIFIER KIT. 
TYPE HSL ‘FOUR’ 3 
VALVE, 4 WATT USING 
ECC83, E184, EZ80 
VALVES. 

: Special features include: 
ye Heavy duty double-wound mains transformer 
with electrostatic screen. > Separate Bass, 
Treble and Volume controls, giving fully variable 
boost and cut with minimum insertion loss. 
yk Heavy negative feedback loop over 2 stages 
ensures high output at excellent quality with 
very low distortion factor. > Suitable for use 
with guitar, microphone or record player. 
%& Provision for remote mounting of controls or 
direct on chassis. 4 All this builds on to a chassis 
size only 74in. wide x 4in. deep. Overall height 
43in. > All components and valves are brand 
new. % Very clear and concise instructions 
enable even the inexperienced amateur to con- 
struct with 100% success. > Supplied complete 
with valves, output transformer (3 ohms only), 
screened lead, wire, nuts, bolts, solder, etc. 
(No extras to buy). PRICE 79/6. P. & P. 5/-. 
Comprehensive circuit diagram, practical layout 
and parts list 2/6 (free with kit). 


HARVERSON’S F.M. TUNER Mk. I 
@ F.M. tuning 
head by fam- 
ous maker. 

@ Guaranteed 
non-drift. 

Permeability 
tuning. @ Fre- 
quency cover- 
88-100 () 


balanced diode output 
@ Two |.F. stages and 
discriminator. @ Attractive maroon and gold 
dial (7 x 3in. glass). @Self powered, using a 
good quality mains transformer and valve rectifier. 
@ Valves used ECC85, two EF80s, and EZ80 
(rectifier). @ Fully drilled chassis. @ Size of 
completed tuner 8 x 6 x 5tin. @ All parts sold 
separately. Set of parts if purchased at one time 
£5/19/6, plus 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 post free. Mark Il Version as 
above but complete with magic eye. front panel 
and brackets, £6/12/6. P. & P. 8/6. 

Mark III] Version as Mark | but with output stage 
(ECL82) and tone control. £7/7/-. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, 
Black or Green. To fit Mark |, 25/—. P.& P. 2/6. 
To fit Mark Il, 17/6. P. & P. 2/6. 


BRAND NEW CYLDON FM. TUNER HEAD 
Permeability tuned. 88-100 Mc/s. Printed Circuit. 
A completely screened unit ready for direct 
mounting in chassis. 10.7 Mc/s 1.F. O/P. Supplied 
complete with ECC85 valve and full circuit 
diagram. Aerial input circuit suitable for either 
75 ohm unbalanced or 300 ohm balanced. Size 
only 3in.w x 2gin. d x I¥in.h (28in. high with 
valve) Limited number only at 27/6 P. & P. 1/6. 
ALSO AVAILABLE 10.7 Mc/s. I.F. trans. and disc. 
trans. I1/6 pair. P. & P. 1/6. 


GORLER F.M. TUNER HEADS 
Tuning range 88-100 Mc/s 10.7 Me/s I.F. 
15/-, plus 1/9 P. & P. (ECC85 valve, 8/6 extra). 
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Zz & I. AERO SERVICES LTD. 
Head Office: 44a, Westbourne Grove, London, W.2 


Cables: ZAERO, LONDON 
A.R.B. Approved for inspection and release of electronic valves, tubes, klystrons, etc. 
RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all enquiries, correspondence and Mail orders to Head Office 


el.: PARK 5641/2/3 


MARCONI TF455D/I WAVE ANALYZER 


Mains cperated instrument for direct measurements 
of components of complex waveforms in the frequency 
range of 20-16,000 c/s. and in the voltage range 100WV. to 
100 v. Frequency measurements accuracy +2%,. 
Distortion measurements within +5% to +10% ac- 
curacy. When lower accuracy and introduction of slight 
distortion are permissible, voltage range can be extended 
to 30uV. to 300 v. _ The instrament will also measure 
distortion in the A.F. modulating component. of Low 
and Medium frequency carriers. Price, fully overhauled 
and guaranteed £150. Post & packing £2. 


a a A 


MARCONI TF338B VARIABLE 
ATTENUATOR 


Characteristic Impedance 6000. Internal/external 
termination. Range 0 to 105 dB obtainable by means of 
slidewire attenuator 0-25 dB and 4 steps of 20 dB each. 
Frequency response 0 to 105 dB within .2dB. Maximum 
Input 2 watts... .i.ec were cence eee anene £20 0 0 


SS SES 


MARCONI TF-801A SIGNAL 
GENERATORS 


Frequency range 10-300 Me/s. in four overlapping bands 
calibration accuracy +1%. Output 200 mV. max. into 
75Q. Calibrated step attenuator 0 to —100 dB in 1 dB 
steps. Internal sinewave (up to 80%) and square wave 
(50-50) modulation at 400, 1,000 and 5,000 c/s. Provision 
ier internal modulation. Power requirements 100-130 
and 200-250 v. A.C. Fully overhauled and guaranteed. 
PR POH ose cas cinieve yoo mera wi atate/orereatagataiata pete £85 0 0 


a 


MARCONI TFI44G ‘‘STANDARD ” 
SIGNAL GENERATORS 


Frequency range 85 Mc/s. to 25 Mc/s. Incremental 
frequency control. Calibration accuracy +1%. Output 
voltage continuously variable from 1uV. to lv. Internal 
modulation 400 ¢/s. up to 75%. Output impedance 100 
and 62.50. Fully overhauled and guaranteed, complete 
with R.F, lead with Dummy Aerial and Mains Lead. 
&85 0 0 
These Signal Generators can also be fitted with two extra 
coils to extend frequency range to 15 ke/s.—85 ke/s. 
at an extra charge of £10. As the tuning dial does not 
cover these frequencies, calibration charts are supplied 
which should be read in conjunction with logging scale 
on the tuning dial. 
Packing and carriage £1/10/-. 
ee] 


STABILIZED POWER UNITS 


Mains operation, 19in. rack mounting. 

R1103, 250-350 v. at 200 mA, max. and 
350-450 v. at 150 mA. max., heater 
eupplies, 6.3 vy. C. Tat. 2a, and 6.3 v. C.T. 


Si riemtettis Meleieee chelate aera eteciare £14 0 0 
APT a 200-500 vy. at 150 mA. max. 
and 6.3 -v. DILDO selcrs © cicieivis ev aiatesevaretorsiaya £20 0 0 
APT 1217, 140-380 v. at 300 mA.; heater 
supplies 2x 0-4-6 Vv. at 5 a........,000- £22 00 


KLYSTRON POWER SUPPLY UNITS 
Type 698 


Fully regulated and stabilized rack mounted (19in.) 
mains operated power unit providing the following 
facilities: 

Cathode volts—1.0 kV, to —2.4 kV. 

Grid volts 0 to —200 v. 

Reflector volts 0 to —500 v. 

Cathode current 18 mA. max, 

H.T. supplies 4. v. to 1.4 A. 
INTERNAL GRID OR REFLECTOR MODULATION: 
Square wave: 2-4 ke/s., 70 v. peak-to-peak, 
Sawtooth 150-600 c/s.; 0 to 30 v. peak, 
PRICE, fully overhauled and guaranteed, £65. 

Packing and carriage £2. 

FF TS RT TN BETES IS OO ESTEE IF EE 


LOUDSPEAKERS 


Ain. x Tin. Elyptical CELESTION, 39 coil 
12in. Round with Tweeter Cone, 3Q coil . 
Sin; Tweeters, 8Q. GO 0 2. oc as cele e 


ADVANCE TYPE DI SIGNAL 
GENERATORS 


10-320 me/s. in six overlapping ranges. Indirect cali- 
bration with calibration graphs supplied. Calibration 
accuracy +1%. Output voltage 100 mV. max. Stepped 
attenuator 10-100-1,000 uwV. in conjunction with slide- 
wire attenuator 0- -10u:V. Mains operation. 

Pare and overhauled and guaranteed £80 0 O 
P.P. .15/-. 


DAWE INSTRUMENTS TYPE 400C 
WIDE RANGE OSCILLATOR 


Frequency range .1 c/s. (one tenth of a cycle) to 1,000 ¢/s. 
in four decade ranges. Output 100 mW, push-pull. 
Monitoring 1-in Cathode Ray tube with internal 50 ¢/s. 
time base for Lissajou figure frequency comparison. 
Cathode ray tube circuit has provision for use with ex- 
ternal time base. Direct calibration. Mains operation. 
PRICE, fully overhauled and guaranteed £50 0 O 
PoP. Lt. 
SAE SS RR EE TILLY 
WAVEMETERS CLASS D 

Self-contained portable wavemeter (6 y. accumulator 
operation) covering a range of 1,900 ke/s.-8,000 ke/s. 
(for heterodyning) with an accuracy of +2 keo/s. The 
instrument will also provide crystal check points, derived 
from internal 100 ke/s. crystal up to 25 me/s. at 1 me/s, 
intervals. 

PRIC8H, in perfect (OEE and guaranteed £310 0 
P.P. 15 -. 

a a ET 

MULLARD LOW FREQUENCY 
DOUBLE BEAM D.C. OSCILLOSCOPE 
TYPE 

This double beam oscilloscope uses single beam tube and 
an electronic beam switching circuit, It had been designed 
to eater for requirements of servo control, vibration 
analysis and medical applications. Short persistence 
tube with long yellow afterglow. Time base from .3 
millisec to 10 sec. ‘‘ X”’ trace expansion. Two separate 
A.C./D.C. amplifiers, calibrated in steps from .1 mY. to 


i 


1,000 v. Mains operation. 
BRAND NEW, with manual £60. Packing and carriage 
£1/10/-. 
OSCILLOSCOPES 

COSSOR 1085 DOUBLE BEAM........ £65 0 O 
COSSOR 1049 DOUBLE BEAM D.C. 

OSCILLOSCOPE’ .....-.eeceecees ---- £85 0 0 
SOLARTRON CD514 .....cc cee eeeeenee £60 0 0O 
SOLARTRON CD518 .......- eee eee eens £60 0 0 
ATR MBO JOS Foie a cise aisles» aioe tiwicles sbi £45 0 0 
HARTLEY/ERSKINE TYPE 13 

DOUBLE BEAM .....4.....2206 3 £50 0 O 
HARTLEY/ERSKINE TYPE 13A 

DOUBLE BHAM .......5.2--ceseenne £65 0 0 


TANGENTIAL BLOWERS 
280 vy. A.C, motor driving 2hin. dia. x 7in. long. Centri- 
fugal blower. Outlet size ljin. x Tin. Suitable for 
cooling and ventilating interiors of electrical equipment 
or for blowing hot air when used in conjunction with 
ordinary fire elements. Two bolt mounting. Brand new. 
35/-. P.P. 7/6. 
el 
THOMSON VARLEY POTENTIAL 
DIVIDERS 


Tron-inductive 4-decade potential divider with total 
resistance of 70,0009. Maximum input voltage 300 v. 
Built-in galvanometer IA. F.S.D. £45. 


METERS 


Hidat FIRST-CLASS MIRROR SCALE 
mA. D.c. MC METERS 


Square flange 4.6in. x 4.6in. 
flush mounted. Scale length 


4in, Body 3.8in. dia. xX 
13in. deep. Calibrated 0 to 
1mA. PRICE........ 65/- 


Other calibration supplied at 
an extra charge. 


(REN ERT SPOS 


MINIATURE METERS 
GENERAL ELECTRIC iin. 


i ages Round flush clip mounted 

vi SEY Moving Coil Meters: 

aN va T' mA; D.02.65% fives .30/* 
cd y Q5mA.D.C......0+:..  25/- 


75, 100, 150 mA. D.C. 20/- 
IRE PRREE ESE RARE REPRE ORES EeEeee 


“ INTERNATIONAL” SUBMINIA- 
TURE ‘PENNY SIZE” METERS 
lin. Round Flush ring nut mounted 
500UA. R.S.D. Calibrated 0 to ImA. 
22/6. 


13W W—167 FOR FURTHER DETAILS. 


R.P.M. INDICATOR RIT 


Radio-Altimeter Indicators with moving coil movement — 
of 6 mA. F.S.D. easily convertible to accurate engine 
R.P.M. indicators. Supplied complete with parts re- 
quired for conversion, and detailed instructions. Suitable 
at ae engines with 12 vy. electrical installation. 


POST OFFICE TYPE ELECTRO- 
MAGNETIC COUNTERS 
4-digit non-cancelling type’ Standard, 143xlx 


5in., 2,300 coil, secondhand......... 5/- 
Miniature 1x1 <x 3}in., available in 5009. ‘and 


2,300 coils. Secondhand..........+-.+0+-- 6/6 
Miniature 1 x 1 xX 34in,, 4.19 coil, 6 v. opera- 
TION, | NOW. \isiace cicieve!siaresae' sie ae ed s:8lbeieieeeiaalane ate mae 


EX-AIR MINISTRY DIMMER SWITCHES 
100 ohms 24 volts 6/- per dozen. P.P. 1/-. 


CATHODE RAY TUBES 


ELECTROSTATIC, SINGLE BEAM 
liin, Screen 


CV320, yellow screen, medium persistence.. 45/- 
lyin. Screen 

VCRX214, blue, short persistence ........-- 60/= 
2hin, Screen 

VCR139A, green, medium persistence ...... 25/- 
Sin. Screen 

3FP7, yellow, long persistence ............ 15/=- 

NC6, green, medium persistence .......... 3O/- 


32in. Screen 


E£4412/C9, yellow, long persistence .......- 100/- 


VCR138, green, medium persistence .....-.. 5OQ/- 
VCR138A, green, medium persistence ...--. G0/= 
4in. Screen 
88D, green, medium persistence .........20. 4O0/- 
5in. Screen 
5CP1, green, medium persistence .......--- $Q/=- 
DG13/2, green, medium persistence ........ §Q/- 
53in, Sereen 
VCR112, blue or white, medium persistence... %Q/- 
Gin. Screen i 
ACR13, green, medium persistence ..,...... §8O/- 
ACR22, yellow, long persistence ..........  4Q/- 
CV1391, blue, short persistence ......... +e. 40/- 
24504/B/16, green, medium persistence .... §O/- 
E£4504/M/16, yellow, long persistence........ 4Q/=- 
VCR97, green, short persistence .. 40/- 
VCR517B, yellow, long persistence .. 40/- 
VCR517C, green, medium persistence .....-. 4Q/- 
ELECTROSTATIC, DOUBLE BEAM 
4in. Screen 
09D, green, medium persistence .....-e.+... §O/= 
09J, blue, short persistence .-..-+esseese §8O/= 
89J, blue, short persistence ......s.eseccees 6O/= 
MAGNETIC i 
din. Screen 
5FP7, yellow, long persistence ..........-- 12/6 
5UP7, Electrostatic focusing, yellow, 
medium persistence .......- ales ote misivie - 
C304, violet, short persistence, for ‘fying spot 
applications..... sieve rm ialajekottibieiwlelt atm stghaat ok ee en 
6in. Screen 
6LY1, Electrostatic focusing, yellow, long 
Persistence : \. skis sees clea wie hae eee = 
SPECIAL 
VCRX402; frequency multiplier tube ........ 60/. 


OPEN TYPE MINIATURE RELAYS 


*3.7.C. 2500, ey heavy duty.....ssccccscoeee 6/= 
*$.T.C. 7000 2 C.0 ad sforate "aja penloia te ovevcceseses 

* Allied Control A102817, 75Q, ‘Tae, 12 Vediecceson DIG 
R.B.M. 55261 2700, 1M, IAW eee «- §=68/6 
R.B.M. 55628, 1300, 6M, DAT Tee oralek a eaclareld Sana 
R.B.M, 55530, 1800, 3M + 10.@., 24 y......... 6/6 
*Reclaimed from equipment, The remaining relays 
are brand new. 


- BRAND NEW SEALED RELAYS . 


Advance G8755-IY, 65+5,000@, 1M, 15 v..... 12/6 | 
Advance ¥8949-LY, 2X16,000Q@, 3B, 24 v.. r 
Advance C8940-I, 2500, 5B, 12.5 v... 
R.B.M. 22240-4, 2009, eM, DD Veawcrmieicen ee eae 
Elect. Spec. T- 162F1, 10,0008, 1 C.0., 48 v..... 13/6 
Advance B8904-1, 3000 2 0.0., TOW sie akties ns 
Potter Bramfield ‘MH1769, 3609, 2C.0., 24v... 7/6 


RADIO FREQUENCY THERMO- 
COUPLE METERS 


200 mA. 2in. Round, plug-in..........cceees 12/6 


350 mA. Qin. Round, plug-in.........+sseeeees 19/6 
1 amp. 23in. Round, projecting. . weoee 15/- 
2.5 amps. 2in. Round, panel mtd. vee B5/=_ 


2.5 amps. 2in. Square, flange..... 25/- 

3 amps. 2in. Round, panel mtd... 

8 amps. 2in. Square, flange........ 

15 amps. 24in. Round, flange...... 

EVERSHED 250 V. ‘“‘WEE’” MEGGERS_ 
Perfect condition. Complete with case .. £1410 0O 
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TRANSISTORS LOW POWER ZENNER DIODES SELENIUM FULL WAVE CHARGING 


0AZ203, 6.2 v. +5%, 260 mW RECTIFIERS 
OC70.... 1B cee KS44B, 12.0 v. + 10%, 300 mW 13) Volta D.C. output: 
ve SES Ts eT ORE UE SO 


OC71.... 
0072 Sairkobed ones 


OC75.... 
OC76 . 6/- 
oe of matched pair of Ocsl and one OC81D . 


C. 2 eee a * 
GET115 Audio 400/800mW anes ‘ ee MAGNETRONS 
“ie heavy current switching aa +. ae wees £5 a CV2373 .. 


R.C.A. £50 | CV2420 .. 
ate (I.F.—similar to 0C45) aio ee “5 anes a £25 
2N412 (Mixer—similar to OC44)... Nae oaice 2/10 
Set of two 2N410 and one 2N412 . Sr SILICON JUNCTION RECTIFIERS sage CVv1866 £12/10 

epee td fo ae arid, 400 p.i.v., ae mA, en a) slat eaieja(eh staloleieteis ici 

T101—up to 60 Mc/s Y100, 700 D.i.v., 50 mA, D.C, ae 
MAT121—up to 120 Mc/s OA211, 800 p.i.v., 400 mA, D.C. te KLYSTRONS 
Philoo T1166—-similar te MAT121 DD058, 800 p.i.v., 500 mA, sub-miniature 


18 
TEXAS N.P.N 28004 10, BYZ10, 800 p.i.v., 6 amps D.C., stud mounted ie 
2.25W ZENNER DIODES GERMANIUM JUNCTION RECTIFIERS 
.3v. tolerance: Stud mounted 
4.25v. (VR425); 4.75 v. (VR475); 5.25 v. (VR525); GJ3M, 200 p.i.v., 400 mA, D.C, .........eeeeeee 3/6 oe 
~ 5.75 v. (VR575); all at GJ5M, 300 p.i.v., 400 mA, D.C, -- ‘3/6 7O7B. \.. £ se £4 
.6 v. tolerance: GJ7M, 80 p.i.v., 500 mA, D.C, 3/6, ma VA2205.. 
6.25 v. se ede 7.0 v. (VR7B); 9.0 v. (VR9B), Rating in free air. Current can be increased twofold if ue VA2470/1K 
all mounted on a heat sink. 


FULLY GUARANTEED 


10LD11 25Z6GT 8/6 | 931A 60/- EF42 KT61 QQV02-6 
1 D EF64 KT63 6 45/- 
10P13 . EF55 KT66 QQV03-10 
10P14 EF80 KT88 20/- 35/- 
10Y EF83 KTW62 Y/- | QV04-7 10/- 
11D3 EF85 R2 = 
11D5 4/ BF86 
11E2 ? EF89 
1153 g 3 7) EF91 
12A5 EF93 
1246 = EF94 
12A8GT 5/- g if EF95 
12AC6 8 /- EF98 10/- 
12ZAH7GT 6/- EF183  8/- 
5/- 6/- | 4033A 15/- P EF184 §/- 
12AH8 11/- 40430 Q5/- 4/ EFP60 10/- 
12AQ5 9/- 
12ZAT6 5 /- 


coocesee LOA; F0A. cc cceessccccens 


10/- 

TH41 10/- 

20, ORP60 10/. THOD21 he 

35Z4G  4/- = iS 
35Z4GT 6). P4i 8i- 


5 6/- 1 3/6 | P61 3/- 
35Z5GT 6/: DLS10 12/6 PC86 12/- 


DM70 5 /= 
DY30 "%/- 
DY80 7/- PCC84 5/6 
DY86 «= §/- POC85 4/- 
AC6/PEN E1T 55/- PCC88 10/6 | TTR31 60/- 
8/- 6/- | E88CC 14/- PCC89 10/- | TZ40 40/- 
12BY7 10/- 5 val Nene E90CC 12/- PCC189 Ulz/14 8/- 
1208 /- 1,600/- | £91H, 67/- 10/- | U17 
12E1 20/- 6/6 = E92CC  /- ? PCF80 6/= | U22 
12F5GT §/- ACT6 170/- | Risocc g/- U25 
. 12H6~—s 8 /= ACT9 200/- | H180F 15/- 5 U26 
-| 68K7 12J5GT 3/- AH211A EA50  QJ- U50 
6SL7GT 12J5WGT 240/- | HABCS80 6/- Um6 
5, 6/- AR8 EAF42 8/6 /~ | U19L 
68N7GT 12J7GT 7/6 | 80 i ARP3 EB41 8 U251 
12K7GT %/- EBC33 10/- | 0281 
12K8 10/- 8 EBC41 U282 
12Q7GT 5/- | 8: EBCS81 18/- | U301 
12847 7/- EBF80 0403 
12807 4/= EBF83 7/- | PCL82 6/6 | U801 
128F5GT EBF89 PCL83 8/3 | U4020 7/6 
9/- EBLI1 ha PCL8: 
128G7 4/- meta Bs 
é BE 


17/6 
150B2 12/- PEN4A 7/6 
150B3 ~ 8/- PEN45 ‘"%/- | UBC81 4/- 
211 30/- 400/ 0 PEN45DD_ | UBF80 6/6 
225DU 10/- 2 5/ 12/- | UBF89 7/- 
3130 /: 6 PEN46 6/- | UBL21 11/- 
416B b 15/- | PEN220A Uccs4 
705A BT79 30/- 4[< 
715A 22/6 | PEN384 
715B G24H 15/- 12/- 
715C_ : GC10/4B PEN453DD 
717A 20/- 
721B 9/: GDsé6w/s 
801A 
803 
804 
805 
807 
19E2 809 
19G3 811 
19G6 8124 
2042 813 
20F2 814 
20L1 815 
20P1 829B 
20P3 832 
20P4 832A 
20P5 12/- | 838 DET12 40/- PY800 a8 
25A6G 5/- | 860 DET18 40/- | E 8 j- | PX4 J5/- 
Q5LEGT §8/- | 866A 5 DET23 60/- |} E PX25 10/- 
12. O/- | 25Z4G F/-| 872A 8 DET24 70/- PZ30 40/- 
6D21 70/- 1OLl °§9/6'25Z5 7/6! 884 DET25 15/- ' EF41 QP25  5/- CV4505 15/- 


When ordering by mail, please add 2/6_in £ to cover handling and postage. MINIMUM CHARGE 1/6. WRITE FOR NEW VALVE CATALOGUE. 
WE WISH TO BUY VALVES, KLYSTRONS, MAGNETRONS, etc. Please offer us your surplus stock. 


Z. & I. AERO SERVICES LTD. 


RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel: LANgham 8403 


Please send all correspondence and Mail Orders to ADDRESS OF HEAD OFFICE AT: 
44a WESTBOURNE GROVE, LONDON, W.2. Tel: PARK 5641/2/3 


(No personal callers are served at 44a Westbourne Grove except genuine trade orders.) 


13W W—168 FOR FURTHER DETAILS. 


136 WIRELESS WORLD Octorepe, 1964 


OcToBER, 1964 


Rate 9/- for 2 lines or less and 4/6 for every additional 
One or part thereof, average lines 6 words. Box Numbers 
8 words plus 1/-, (Address replies: Box 0000 c/o “* Wireless 
World” Dorset House, Stamford St., London, S.E.1.) Trade 
discount details available on application. Press Day November 
ro issue, Friday October 16th. No responsibility accepted 

errors, 


SITUATIONS VACANT 


PRODUCTION ELECTRONIC ENGINEER. 


TO take charge of department, manufacturing 
Specialised electronic equipment, applicants must 
be experienced and have lots of drive and initia- 
tive,- salary commensurate with experience, 
position based in Birmingham; send full details 
of experience and qualifications to —Box WW 
1015, Wireless World. 


GERVICE ENGINEERS. 


WE are a _ small but prosperous Company 
specialising in maintaining dictating machine 
equipment in London offices and are on the 
lookout for ‘‘above average ’’ service techni- 
cians. We pay higher wages for good quality 
men and prospects of advancement are excel- 
lent. Previous dictating machine experience 
is not necessary providing appplicants have a 
really sound theoretical knowledge and a flair 
for service work. Please write: Bruce Miller 

+, 2949, Coastal Chambers, Buckingham 
Palace Road, London, S.W.1. f14 


COMPETENT TELEVISION SERVICE ENGI- 
NEER, urgently required. 

FOR Bench and Field work. Excellent prospects 
for young energetic man with ability in well- 
established- business. Clean driving licence 
necessary.—Apply, stating qualifications to, 
Wallis, Tomlin & Co., Ltd., Lyme Regis. Tei. 
Lyme Regis 407. [1004 


UNIVERSITY OF SUSSEX, 


CHEMICAL LABORATORY. 

APPLICATIONS are invited for the position of 
Technician in the Research Laboratory to 
assist in the maintenance of instruments and 
in the construction of electronic equipment. 
Candidates should have had some experience in 
this field and possess a National Certificate in 
Electronics or equivalent qualification. Salary 
scale £580 to £815 plus up to £50 addition for 
certain qualifications. | 

FUR’ details obtainable from, and appli- 
cations to, the Chief Technician, Chemical 
Laboratory, University of Sussex, Falmer, 
Brighton, Sussex. [1006 


R400 & Television Testers. 


FOR City Factory; good rates up to 7/6 per 
hour; five-day week. 

APPLY to Personnel Manager:— 

ALBA (RADIO & TELEVISION), Ltd., Taber- 
nacle St., London, E.C.2. [0012 


Ae OVERSEAS CAREER WITH 


INTERNATIONAL AERADIO LIMITED. 

TO meet the requirements of constant growth 
and expansion we invite applications from tech- 
nicians and engineers for an overseas career in 
North, West and East Africa, the Mediterra- 
nean area, the Caribbean, the Arabian Gulf and 
the Far East. If you have recently completed 
service in a trade such as Ground Wireless 
Fitter in the R.A.F. or Radio Electrical Artifi- 
cer in the Royal Navy or have other experience 
in the maintenance of HF and VHF communi- 
cations, RTT and navigational aids, we should 
be interested to hear from you. Successful 
candidates would normally spend six weeks at 
our Radio Training School, Southall, Middle- 
sex, before proceeding overseas, but in some 
cases staff with suitable qualifications and ex- 
perience may be offered immediate posting. 
Overseas staff receive a tax-free salary with 
married and child allowances if appropriate 
and accommodation, bachelor or married, is 
provided free; other benefits include generous 
U.K, leave and membership of an excellent 
pension and life assurance scheme. 

WR N applications, please, to Personnel 
Officer, 40, Park St., W.1. [0084 


AR DEPARTMENT, 33, Central Work- 

shop, Reme, Newark, Notts. | 
TELECOMMUNICATIONS mechanics for over- 
haul of wireless equipment, starting range of 
Pay £12/6 to £13/8; progression beyond this 
according to service and qualification: five- 
day 42-hour working week. opportunities for 
external training and promotion.—Apply to 
Officer Commanding, 33 Central Workshop 
R.E.M.E., Lincoln Rd., Newark, or local office 
the Ministry of Labour. quoting reference 
33/CW/1. [0167 


FOR | 
SALES AND WANTED 
ADVERTISEMENT FORM 


TURN TO 
PAGE No. 153 


CLASSIFIED ADVERTISEMENTS 


WIRELESS WoRLD 


IBM needs 
ELECTRONIC ENGINEERS 
and 
ELECTRO-MECHANICAL 
ENGINEERS 


Because of our expansion into new fields of Data Processing 
—Data Collection and Transmission via conventional com- 
munications facilities—our Product Engineering Department 
requires ELECTRONIC ENGINEERS and ELECTRO- 
MECHANICAL ENGINEERS, with a good general engineer- 
ing background, who are capable of preparing and main- 
taining from development documents, the manufacturing 
data required for the production of electronic and electro- 
mechanical units in our new product lines. 


These activities include detailing assembly methods and 
testing procedures, specifying test equipment design re- 
quirements, evaluating components and generally providing 
technical support to production departments. Although 
the basic design work is carried out in IBM Development 
Laboratories, applicants for Electronics positions must be 
capable of understanding transistor logical circuits, and 
applicants for Electro-Mechanical positions must be capable 
of understanding light electro-mechanical mechanisms and 
associated electrical circuitry. All must be able to com- 
municate problems and recommend design corrections and 
improvements to development. 


In addition to a challenging job, IBM Greenock offers a 
location in magnificent surroundings free from commuting, 
and with excellent facilities for leisure time activities. 
Sailing, fishing, golfing, water ski-ing, etc. 


If you are aged 40 or under, with qualifications to Degree or 
HNC level (lesser qualifications are acceptable if coup- 
led with suitable industrial experience) and are interested in 
the above situations, please write giving full details of back- 
ground, experience and qualifications to:— 


Personnel Manager, 

IBM United Kingdom Limited, 
P.O. Box 30, 

Spango Valley, 


Greenock, Scotland. 
Quoting Reference ENG/WW/933 


IBM 


IBM 1S EXPANDING 
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EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH 


CERN 
(Geneva) 
invites applications from 


PHYSICISTS or ELECTRONIC ENGINEERS 


with considerable experience in practical and theoretical digital electronic 
and computer logic, and used to leading a group of engineers and technicians > 
carrying out development and maintenance on a variety of electronic equip- 
ment. 


To co-ordinate electronic work in the Data Handling Division. This includes 
development of special purpose equipment for analyses of data for high energy 
physics experiments, and equipment for local and remote connection to a 
Control Data Corporation 6600 Computer to be installed at CERN later this 
year. 


This is a responsible post which will require collaboration with electronic 
engineers in the Division on all questions relative to connection of apparatus 
to the Computer. 


Salaries and allowances are tax-free. Six weeks leave, plus nine public holidays 
annually. 


Application forms from: 
The Head of Personnel 
C.E.R.N. 
1211 Geneva 23 
Switzerland (Please quote ref. ** DD ”’) 


ENGINEERS 


A 
Pie 
PYE TELECOMMUNICATIONS LIMITED 
OF CAMBRIDGE 


Has vacancies in a department which is engineering line and control systems 
associated with Radio-telephone schemes. 


Experience of line communications and some knowledge of radio-telephone 
equipment is essential. 


A good salary will be paid and there is excellent opportunity for advancement 
in this rapidly expanding company. 


Apply in the first instance to: 
Pye Telecommunications Ltd., Newmarket Road, 
CAMBRIDGE. Teversham 3131. 


e* 
| 
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RADIO TECHNICIAN 


A number of suitably qualified candidates 
will be required for training, leading to 
permanent and pensionable employment. 
(Normally at Cheltenham but with oppor- 
tunities for service abroad or appointment 
to other U.K. stations.) . 


Applicants must be 19 or over and be 
familiar with the use of Test Gear and have 
had Radio/Electronic workshop experience. 
They must offer at least ‘‘ O ” level G.C.E. 
asses in English Language, Maths. and/or 
hysics, or hold the City and Guilds 
Telecommunications Technician  Inter- 
mediate Certificate or equivalent technical 
qualifications. 
Pay according to age, e.g., at 19, £722; at 
25, £929 (highest pay on entry) rising by 
four increments to £1,067. 


Prospects of promotion to grades in salary 
range £997-£1,634, 


Annual leave allowance of 3 weeks, 3 days, 
rising to 4 weeks 2 days. 
Normal Civil Service sick leave regulations. 
Apply: 

Recruitment Officer (RT/3), 

Government Communication 


Headquarters, 
Oakley, Priors Road, Cheltenham. 


BRISTOL COLLEGE OF 
SCIENCE AND TECHNOLOGY 


Department of Electrical Engineering 
Applications are invited for the post of: 


RESEARCH ASSISTANT 
IN TELECOMMUNICATIONS 
with special reference to bandwidth-compression 
systems. 


Candidates should hold a Degree or Diploma in 
Technology in Electrical Engineering, Mathe- 
matics, or Physics, or be graduate members of an 
appropriate professional institution, 


Commencing salary according to qualifications 
and experience, but not less than £700 per annum, 


Further details and application forms from the 
Secretary and Registrar, Bristol College of 
Science and Technology, Ashley Down, Bristol 7. 
Please quote ref. CST 64/86. 


TESTERS 


required for interesting work 

on L.F. and H.F. Transmitters. 

Previous fault-finding experi- 
ence essential. 


The positions available would be of 
- special interest to persons employed 
in the fault-finding and repair of 
television who are keen to establish 
themselves in a position that offers: 


%* Satisfactory employment 
% Five-day week 


%* Good prospects of advance- 
ment 


%* Staff status 
%* Sick pay 
% Generous salary 
Apply: Personnel Manager 


-Multitone Electric Co. Ltd. 


12-20 Underwood St., London, N.1 
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_ TELECOMMUNICATIONS 


G.E.C. (Telecommunications) Ltd. manufacture a wide range of equipment 
from audio line repeaters to complete micro-wave transmission systems, 


We require the following staff:— 


TEST DEPARTMENT 


Vacancies exist in the Test Department for work on the above systems and 
associated test equipment. Men are required with some years experience of 
electronic equipment preferably combined with a formal qualification. Recent 


experience gained in the Services is valuable. 


Starting salaries are from £15 


though some vacancies exist at a lower level. 


CONTRACT ENGINEERS 


These vacancies would be particularly attractive to men who have had wide 
experience of the installation and commissioning of telecommunications 
systems and who are now seeking static employment. Starting salary not less 


than £1,100. 


ELECTRONIC DESIGN ENGINEERS 


The job involves the production of manufacturing drawings from laboratory 
schematic sketches. A formal qualification together with a mechanical as well 
as an electronic bent and draughting experience are required. Starting salaries 
are in the bracket of £15-£18 for those with an appropriate City and Guilds 
final or O.N.C. and higher for those with H.N.C. or similar qualifications or 


experience, 


SYSTEMS PLANNING ENGINEERS 


We require qualified engineers who have had experience of planning large 
scale transmission systems preferably with overseas telephone Companies 
Specialised knowledge of line and/or radio systems is essential, 


INSTALLATION ENGINEERS 


We would like to see men with several years experience of electronic or com- 
munications equipment who are prepared to trayel extensively in the U.LK., 
the activities of the Installation Department are world-wide and opportunities 


for overseas travel will arise. 


Applications from artificers, technicians and 


fitters completing regular engagements with the Services are most welcome. 
Salaries are in the range £18-£21 a week and higher for experienced engineers, 


APPLY: 
With concise details to:— 


The Staff Officer, 


G.E.C. (TELECOMMUNICATIO NS) LTD. 


Coventry 


ees honie Technician required for the 
post of Assistant Technical Officer to as- 
Sist- in the development of miniaturised equip- 
ment for use in the Space Research Pro- 
gramme of the Electron Physics Department. 
The work entails the development of transis- 
tor circuit designs through the prototype stage 
to the final installaton in the space research 
vehicle and may entail periodic visits abroad. 
Candidates should be not less than 23 years 
of age and should possess H.N.C, in Applied 
Physics or equivalent qualification in appro- 
priate subjects; salary on the University Scale, 
according to age and qualifications; apply in 
Writing to the—Personnel Adviser, University, 
Birmingham, 15 [1000 


SENIOR ELECTRONICS TECHNICIAN 


REQUIRED in Psychology Dept. Salary within 
Tange £880-£1,075. ~Application forms from 
Secretary, University College London, Gower 
Street, W.C.1, quoting Psycho/3, [1008 


ASSISTANT TO SERVICE MANAGER. 


REQUIRED in large radio and TV manufac- 
turing company. Experience essential. Age 
25-35. Write stating qualifications and salary 
expected. Box WW 1007, Wireless World. 


ELDER DEMPSTER LINES 
LIMITED 

have a vacancy in their Liverpool 
Office for an 

ELECTRONICS ENGINEER 
to assist in the efficient working of its 
communication and navigational equip- 
ment and in the future development of 
electronics for marine use. 
Applicants must be not more than 


35 years of age and possess a thorough 
technical training and background in 
this field, together with Corporate 
Membership of the Institution of 
Electrical Engineers and a degree or 
Higher National Certificate 

Reply to: “ Electrical & Radio Super- 


intendent, Elder Dempster Wines 
Limited, India Buildings, Water Street, 
Liverpool, 2. : 
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Whartedale 


WIRELESS WORKS LTD 


MANAGING 
DIRECTOR 


Designate 


A Managing Director designate is required for this highly specialised manu- 
facturing operation, to take over as Chief Executive in the near future. 
Wharfedale Wireless Works Limited, internationally known as a leader in the 
field of high-fidelity loudspeakers and allied equipment, is a respected and 
expanding division of The Rank Organisation, and is based at Idle, near 
Bradford, where over 100 operators are employed. 


Potential exists for diversification within the existing range of products and 
for the further development of overseas markets. 
Essential requirements are:— 

Age 35-48 

An engineering qualification. | 


At least 5 years’ experience as a Marketing Executive, preferably 
with a company manufacturing consumer durables. 


At least 5 years’ experience as a Senior Manager with a company 
in the radio and/or audio industry. 


Initial salary not less than £3,500 per annum plus car, pension, ‘* Top Hat’? 
non-contributory life and accident cover and comprehensive fringe benefits. 


Brief details showing how you meet these requirements 
should be sent, in confidence, quoting B.7224 to ; 


The Personnel Controller 


THE RANK ORGANISATION LIMITED 


~ 41, BELGRAVE ROAD, LONDON. S.W.1 
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OF 
a CAMBRIDGE 


We require trained men for pro- 
duction testing, fault finding and 
inspection of Modern equipment. 


*SINGLE sideband equipment 
*VHF radiotelephone equipment 
*HI-Fi reproduction equipment 


We have limited vacancies for more 
senior and experienced technicians 
with drive, who can lead smali teams. 
' There are also vacancies for men 
with less experience who can be 
trained for such work. 


Apply to: The Personne! Manager, 
Cambridge Works Limited, 
Haig Road, Cambridge. 


TECHNICAL ASSISTANT 
required for a section dealing with 
SPECIAL TEST EQUIPMENT 

and 

TEST METHODS 
The work which is interesting and varied, 
includes the analysis of test require- 
ments and the Development of test 
units and set-ups, involving precision 
measurements of D.C. and of A.C. at 
low frequencies. Qualifications to at 
least O.N.C. standard. Salary accord- 
ing to age and experience. Please 
ceene or write for an appointment 
te) 


Mr. A. Nicoll, 

R.B. Pullin & Co. Ltd., 

Great West Road, Brentford, 
Middiesex. 

hey, name ISL 1212, quoting reference 


VACANCIES: 
AIRCRAFT ¢ 
RADIO TECHNICIANS 


Central African Airways have vacancies 
for Aircraft Radio Technicians, Applicants are 
required for maintenance and overhaul of airborne 
radio and radar equipment. British A.R.MLE. 
Licences are desirable. 


Commencing salary will be within the range 
£1,280-£1,387 per annum, dependent upon 
q cations and experience, plus licence allow- 
ances up to £244 per annum for A. & B, plus 
radar ratings. 


The positions offer permanent employment in 
Salisbury, Southern Rhodesia. Pension Scheme— 
free insurance—medical benefits—33 days’ paid 
leave per year—generous travel privileges—ex- 
cellent climatic conditions—good housing available 
Free air passages (conditional upon continued 
employment), 

Application for these posts should be made to 
Manager, London, Central African Airways, 
21 Cork Street, Mayfair, London, W.1, 
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(ELECTRONIC) 


Continued expansion of our Company’s activities 
vacancies for suitably qualified engineers to act as Project Leaders. 
Selected candidates will be required to take charge of smail 
teams of engineers engaged on Instrumentation Design and 
Development for a varied and interesting range of communication 
projects in the Sonic and R.F, range. Appropriate technical 
qualifications are desirable, but applications from unqualified 
engineers with extensive practical experience in these fields 
will be considered. These positions offer most attractive com- 
mencing salaries and excellent prospects within a progressive 
company. Generous staff benefits. Applications, giving a brief 
career history and quoting Ref. 7896, should be addressed to:— 


creates 


The Employment Manager, 
Plessey-UK Limited, 
Ilford, Essex 


\®@C®CCCOHCSCCCOCOCECCECECEEE 


LECTRONIC Service Engineers required to 

service and instal Airborne Navigational 
Equipment at London Airport, Home Counties 
and O'verseas.—Apply. The Decca Navigator 
Co., Lid., Spur Rd., Feltham, Middlesex. Tel. 
Feltham 4898. [1025 
f Bes engineers.—Applications are invited 

from test engineers with previous industrial 
experience of testing radio communications, 
receivers and transmitters; successful applicants 
will be offered positions on the company’s 
permanent staff; starting salaries commen- 
surate. With qualifications and experience.— 
Apply in writing, giving full details, to Person- 
nel_ Officer, Redifon, Ltd., Broomhill Rd., 
S.W.18. [0252 


ENGINEER (MAINTENANCE). 
The INDEPENDENT TELEVISION 
AUTHORITY 
invites applications for the post of Engineer 
(Maintenance) in the Operations and 
Maintenance Department of its London 
Headquarters in Knightsbridge. The 
successful applicant will be required to 
assist the Senior Engineer (Maintenance) 
in supervising maintenance work at trans- 
mitting stations, conducting equipment 
performance tests and analysing main- 
tenance records; he should be prepared to 
travel fairly widely in the United Kingdom. 
Applicants should be aged between 25 to 
35 years, possess a degree in Engineering 
or its equivalent and a good knowledge of 
radio and teievision engineering. Practical 
experience of television transmitting 
station design, installation or operation 
wou e an advantage. The salary scale 
for this post is £1,630—£2,260 per annum. 

commencing salary higher than the 
minimum could be considered if quali- 
fications and experience justify it. 4 weeks’ 
annual leave. Contributory Pension 
Scheme. 


Applications stating age, experience and 
gualifications should be addressed to the 
Personnel Officer, Independent Tele~ 
vision Authority, 70 Brompton Road, 
S.W.3, quoting reference number WW/513 


SECTIONAL ENGINEER 
GRADE 2 


(TELECOMMUNICATIONS) 


Required by the EAST AFRICAN 
COMMON SERVICES ORGANI- 
SATION, Meteorological Depart- 
ment, on contract for one tour of 
24-27 months in the first instance. 
Commencing salary according to age 
and experience in scale Gncluding 
Overseas Addition) rising to £1,956 
a year. Gratuity at the rate of 25%, 
of total salary drawn. Free pas- 
sages. Liberal leave on full salary. 
Children’s Education - allowances. 

Candidates, under 45 years of age, 
must possess either H.N.C. in Tele- 
communications or Electronics or 
City and Guilds Final Certificate in 
Telecommunications and should 
have had at least five years’ ex- 
perience in the operation and main- 
tenance of radio telegraph re- 
ceiving and transmitting systems 
including facsimile and trans- 
mitters up to 10kW. Some ex- 
perience in the operation and main- 
tenance of radar equipment is 
desirable. 

Apply to CROWN AGENTS, 
M. Dept., 4 Millbank, London, 
S.W.1, for application form and 
further particulars, stating age, 
name, brief details of qualifications 
experience, and quoting reference 
M2E/62112/WF. 
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TEST EQUIPMENT 
AUTOMATION 


The expansion of Plessey-UK Limited is reflected in the growth of our 
Test Gear Department where vacancies at various levels offer challenging 
and rewarding opportunities. : 


DESIGN AND DEVELOPMENT ENGINEERS 


will find considerable scope for their activities in the field. of electronic 
test equipment and instrumentation, including automatic and semi- 
automatic test methods. The Company’s activities cover communi- 
cations equipment in the range 1 to 400 Mc/s, aircraft electrical and 
marine equipments and other diverse products. 

We seek both Senior and Intermediate personnel and, whilst qualifications 
of H.N.C. standard are desirable, emphasis should be placed upon the 
need for a background of sound experience. 


CALIBRATION ENGINEERS 


are required to carry out the checking and calibrating of a wide range of 
electronic test gear and 


MAINTENANCE ENGINEERS 


are needed for the repair and routine maintenance of this equipment. 
Candidates for positions under the last two headings should have 
experience of checking or maintaining electronic measuring instruments 
to performance specifications, and some academic training in the 
appropriate field would be an asset. Ex-Service personnel are invited 


LEADING 
SERVICE ENGINEERS 


Engineers required as Section Leaders 
for small teams of Television Service 
Engineers carrying out an interesting and 
specialised servicing function in a nation- 
ally known organization. 


Applicants must have a good funda- 
mental background knowledge and be able 
to use highly specialised modern. test 
equipment. Instruction in the techniques 
applied would be given and it is envisaged 
that suitably experienced service engineers 
particularly holders of R.T.E.B. Fin 
Certificates, would qualify. 


These are permanent staff appointments, 
carrying a first-class salary, with excellent 
working conditions, a 40-hour week, 
sickness benefits, superannuation, etc. 


Vacancies exist in our factories in the 
Brighton, Manchester, Bristol, Glasgow 
and London areas. Applications, givin 
details of career and salary to Box No. 532' 
Selected candidates will be interviewed in 
London or the local area. 


Fp 4010 Technicians. 


REQUIRED by the GOVERNMENT OF 
NORDTHOGRN RHODESIA, Civil Aviation De- - 
partment, on contract for one tour of 56 
months in the first instance. Commencing 
salary according to age and experience in 
scale rising to £1,580 with gratuity of 25% 


to apply. “ gross Oa Gino ee passage Liner al 
j i iti i i eave on full salary. ccommodation provi 

Atemactive salaries. Excellent conditions. Pension and Life Assurance at low rental. Chilaren’s Education Allowances. 

cheme. CANDIDATES, under 45 years of age, should 


possess a services trade certificate or M.O.A. 
certificate of competency and have had sound 
training in theoretical principles in at least 
two of the following communication, naviga- 
tional and surveillance systems:— : 
(1) MEDIUM powered H.F. shift keying; 
S8.S.B, and D.S.B. equipment. 

(2) LOW- and high-powered V.H.F.D.S.B. and 
z'.M. equipment. 3 : 7 
(3) MEDIUM and V.H.F. non-directional radio 
peacons visual ommi-range, instrument land- 
ing system, V.H.F. direction finders, distance 
measuring equipment. 5 

(4) RADAR L. and S. band terminal PPI 
talk down equipment. 


Letters of application should be addressed to: 
The Employment Manager, 
Plessey-UK Limited, Ilford, Essex. 


Plessey UK 


TV seiiice, gusineerreauired, sood pay, 5- | “PV & HI-Fi Raginers tor eld and workshop | Soliomeit consisting of ull addzess, airport 
i eens Peto poeta See service. wide experience essential. Top | magnetic tape recorder and inter-office telecom 
Singer’s Radio, Ltd., 261, Harrow Rd., Lon- | pay and good conditions. Half-day Saturdays. equipment, underground and control cable. 
don, Wid. Cunniie nam 06 (0271 | —Largs of Holborn, 76-77, High Holborn, | tmpulse and D.C. switching systems. ‘ 
NTHUSIASTIC electronic types, ages 25-35, | W.C.1. Cha. 2626. Mr, Barrows. {1023 | (6) THLEPRINTER telegraphy (torn tape); 
required for design. construction, servicing ROTOTYPE small prod. wireman, able to | radio and local circuits consisting of printers 


and everything else to do with electronic flash j ; Fi A 5 
equipment: an ‘understanding of “Photography | suocevision: perm, progressive. position: write 
wou e an advantage. robe uipment, we 4 3 : 

Ltd., 56, Turnmill st London, E.C1. Tel. | for appointment.—Valradio, Ltd., Feltham. 
Cle. 9268. [1026 Middx. [1027 


MORGANITE RESISTORS LIMITED 


require 


TECHNICAL SALESMEN 


The demand for our products, and the development of new products, have 
necessitated the expansion of our Technical Sales Force, which supplies a wide 
range of components to the electronic and electrical industries at home and 
abroad. 

We therefore require two Technical Salesmen to reside in the Greater London 
Area. Preference will be given to applicants aged 25-35, with a sound knowledge 
of components and their application in these industries. Sales training will be 
given to qualified engineers possessing the right mental approach to selling. 
Applications, which will be treated in the strictest confidence, should be 
addressed to The Staff Manager 


! ae ees perforators and line terminating 
Systems. 

APPLY to Crown Agents, M. Dept., 4, Mill=- 
bank, London, S.W.1, for application form and 
| further particulars, stating age, name, brief 
details of qualifications and experience, and 
‘quoting reference M2E/52209/WF. [1028 


CEs TECHNICIANS AND TRAINEES 


'#OR maintenance work on_all kinds of Audio 
Equipment required in the London Area. Pen- 
sion Scheme. : 5 

APPLY Mr. J. Vaughan, Dictograph Telephones 
Ltd., Abbey House. Victoria Street, S.W.1. 
Tel. Abb. 5572. [1010 


YE CAMBRIDGE WORKS Ltd., Haig Rd., 
Cambridge. 
* SINGLE sideband equipment. 
* VHF radiotelephone equipment. 
* HI-FI reproduction equipment, ’ 
WE. require trained personnel for production 
ens and fault finding of modern equip- 
ment. 
WE have limited vacancies for more senior and © 
experienced men with drive, who can lead small 
teams engaged on this work. _ 
We have also limited vacancies for persons of 
less experience who can be trained or such 


work. 
APPLY to: The Personnel Manager. 


[0340 


ECHNICAL AUTHORS REQUIRED with 
experience of handbook preparation 10 
Ministry and other formats. involving any of 
the following equipment: Radio (VHF/UHF/ 
FM) Radar (display and data handling); 
microwave techniques, logic circuitry, moni- 
toring equipment, etc. 
WE are an expanding company and _ operate 
good pension, life and sickness insurance 
schemes. | 
APPLY (in confidence) to:— 
ENGINEERING & TECHNICAL PUBLICA- 


TIONS, LTD., , 
3, GREYFRIARS Soret READING, Berks, 
3, CHEPSTOW STREET, sais anh 


MORGANITE RESISTORS LIMITED, 
Bede Trading Estate, Jarrow, Co. Durham. 


A Member of The Morgan Crucible Group 
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lectronics 


To maintain a wide range of commercial test gear used in laboratories and shops the 


Company require 


TEST GEAR SERVICE ENGINEERS 


Applications are invited from Engineers who have had experience in this type of 


work, either in industry or the Services. 


and variety in these positions. 


Ex-ground radar fitters would find interest 


The Company has expanding interests in the electronics field, ideal working conditions 
and pay highly competitive salaries, 


Please write to: 


The Personnel Manager (Ref. 117), 
HAWKER SIDDELEY DYNAMICS LTD., 


FXECUTIVE ENGINEERS, POST OFFICE. 


ABOUT 15 pensionable posts in London and Pro- 


vinces for mechanical, electrical and electronic 
engineers to develop and design communications 
systems and postal service equipment. 

QUALIFICATIONS: Degree or Dip. Tech. in 


engineering or physics or exceptionally, very 
high professional attainment. Final year 
students may apply. 

SALARY (Inner London): £850-£1,748. Pro- 


motion prospects. 

AGE: At least 21 and normally under 35 on 

31/12/64. Some extensions for service in H.M. 

Forces or Overseas Civil Service. ffs 

WRITE (preferably by postcard) to Civil Ser- 
Savile Row, London, ay oe 


vice Commission, 
quoting $/322 (15). 
JRADAR_ and RADIO ENGINEERS and 
MECHANICS with specific workshop. experi- 
ence X Band—AIRCRAFT WEATHER RADAR 
or U.H.F.; 40-hour week, salary according to 
experience and ability; pension scheme.—Apply: 
Managing Director, Air Transport (Charter) 
(C.1.), Ltd., Willow Rd., Poyle Trading Estate, 
Colnbrook, Slough, Bucks. {1016 
AX ELECTRONIC ENGINEER required by 
The Medical Research Council for a neuro- 
psychological and computer research group. Ex- 
Perience in physiological electronics or pulse 
circuitry an advantage but not essential.— 
Further particulars from Dr. A. Elithorn, Royal 
Free Hospital, Lawn Rd., N.W.3. Swi. 4561. 
[1020 


Hatfield, Herts. 


HAWKER SIDDELEY 


dynamics 


JDEPARTMENTAL SPECIALIST: TECH- 
NICAL SIGNALS OFFICER. GOVERN- 
MENT COMMUNICATIONS HEADQUARTERS, 


TWO pensionable posts for: officers trained and 
experienced in the technical aspects of radio. 
Age: at least 30 (28 if exceptionally well 
qualified). Duties demand capacity for indi- 
vidual work of a research nature and for the 
direction of teams engaged on such work. Quali- 
fications: Candidates must be serving, or have 
Served, in 


(i) the Royal Navy as Communications Officers, 
or officers of the Electrical Branch or Naval 
Instruction Branch; or 


Gi) the Army as officers of the Royal Corps 
of Signals or R.E.M.E., or have a_ technical 
degree or have passed the Technical Staff 
Course. Technical radio or radar experience is 
essential; or 


(iii) the R.A.F. as Communications Officers or 
Technical Signals Officers. 


FOR one of the posts some knowledge of tele- 
metry and trajectory is essential. For the 


other, experience in the technical and adminis- ° 


trative aspects of communications/electronic 
engineering is desirable. 


SALARY scale (national) £1,481-£2,295; start- 
ing salary may be above minimum. Promotion 
prospects. Write to Personnel Officer, G.C.H.Q., 
Oakley, Priors Road, Cheltenham, Glas., for 
application form. Closing date 23rd October, 
1964. [1029 


UP essny OF SOUTHAMPTON, 


A. Technician is required in the Electronics 
Division of the Department of Chemistry for 
the construction and maintenance of electronic 
equipment. Preference will be given to appli- 
cants with suitable industrial and/or service 
experience. Salary scale £580/£815. _ Starting 
Point dependent upon age, qualifications and 
experience. Superannuation scheme. Generous 
holidays. Applications in writing giving details 
of age, education and experience and the names 
of two referees, should be sent_to the—Secre- 
tary and Registrar, Room 9, The University, 


Southampton, as soon as possible. [1009 
A Qe ANCED SCHOOL OF AUTOMOBILE 
ENGINEERING. 


TECHNICIAN required for varied and interest- 
ing work in the electrical/electronic field, duties 
will include assisting in the construction and 
Servicing of laboratory apparatus relating to 
Students’ projects and staff research, instrumen- 
tation of vehicles and light fabrication; appli- 
cants should possess or be working for Ordinary 
National Certificate or equivalent qualification; 
salary scale rising to £815 p.a. with additional 
allowance for qualifications, contributory super- 
annuation, annual paid holidays anda sick pay.— 
Application forms from Chief Clerk, The Col- 
lege of Aeronautics, Cranfield, Bedford. [1013 
UNIVER ity OF ABERDEEN. Senior tech- 

cian in electronics, required by Natural Phi- 
losophy Dept., Old Aberdeen; Higher National 
Certificate or equivalent desirable, salary on 
scale: £810-£980 per annum, placing according 
to age, qualifications and experience.—Apply in 
writing to the Secretary, Marischal College, 
Aberdeen, quoting Ref. No. 81/264. [101 


144 


WIRELESS WORLD 


OcTOBER, 1964 


CHANGE TO 


COMPUTERS! 


I.C.T. have excellent 
opportunities for electronics 


engineers | 


This is a chance for electronics 
engineers to develop a full working 
knowledge of the most advanced 
electronic computers made in this 
country. We want experienced men 
(aged 24 to 32) to work as Field 
Engineers in the London and Home 


Counties area. These are permanent 
positions with good salaries and 
real scope for advancement. 


Holidays, sick pay and retirement 
schemes are unusually good. 


YOU NEED THESE QUALIFICATIONS 


An understanding of the effects 
of electrical and electronic wants on 
complex mechanisms. 


Experience in servicing pulse tech- 
nique equipment. 


A National Certificate (Electrical) or 


City and Guilds Certificate in 
Telecommunications would be an 
advantage. Applications from men 
with experience of radar in H.M. 
Forces will be welcomed. 


If you are interested in a rewarding 
career with I.C.T, please write 
giving full details of education, 
qualifications and experience quoting 
reference F.E.3 to Personnel 
Section, Field Engineering 
Division, International Com- 
puters and Tabulators, Limited, 
85/91 Upper Richmond Rd., 
Putney, London, S.W.15. 


W 7592 


RAvrcLocicaL PROTECTION SERVICE 


(Ministry of Health and Medical Research 
Council), Clifton Ave., Belmont, Sutton, Sur- 
rey. requires a TECHNICIAN to work on the 
maintenance and construction of electronic 
equipment used in the nucleonic field, e.g., 
multi-channel pulse height analysers and count- 
ing systems. experience in pulse circuits an ad- 
vantage, M.R.C. conditions of employment. 
Salary scale: £721-£886 p.a. plus London Allow- 
ance; applications. with the name and address 
of two referees, to the Director at the above 
address. (1011 


SITUATIONS WANTED 


REE-LANCE technical author (radar, com- 
munications, logic circuits) invites off-site 
commissions; fixed-price or time/rated; experi- 
enced all specs.—Box WW 19, Wireless World. 


BOOKS, INSTRUCTIONS, ETC. 


EBB’S log book for 

heard and worked, 112 pages, 9%4X8in, 
approved format, semi-stiff covers, excellent 
va.ue 6/- post free, or callers Dae 
Radio, 14, Soho St. London. W.1. 00: 


recording signals 


ELECTRONIC 


INSTRUMENT 


SERVICE ENGINEERS 


Marconi 


Instruments Limited, St. 


Albans, Herts. (Service Division) 


require EXPERIENCED ELECTRONIC INSTRUMENT TECHNI- 
CIANS for fault-finding on a wide range of complex instruments used in 


the telecommunications field. 


The work is interesting and non-repetitive and offers scope for experience 


in the latest measuring techniques. Successful applicants will find salaries, 
prospects of advancement and working conditions very attractive. 


Apply in confidence, quoting reference WW 2970 S, to: 


Technical Staff Officer, 
Group Personnel Services, 
English Electric House, 
Strand, London, W.C.2 


MARCONI INSTRUMENTS 


EMI 


ELECTRONIC 
MAINTENANCE 
ENGINEERS 


E.M.I. Electronics Ltd. has 
vacancies for a number of Elec- 
tronic Maintenance Engineers to 
join a team engaged on interest- 
ing work on oscilloscopes, pulse 
generators, scalers, counters and 
a wide range of electronic test 
equipment. 


These posts call for men who 
possess a background of three 
years’ electronic maintenance 
experience. Applications from 
experienced TV service engineers 
and ex-Service radar personnel 
are particularly invited. 


Please apply quoting Ref. 
WW /E/30/B9, to:— 


‘Group Personnel Manager, 
04213/S/P, 


E.M.I. LIMITED, 
Blyth Road, Hayes, Middx. 


Wy aes engine magazines suitable new 
firm or library; early individual copies, 
bound vols. 1937-45, continuous copies unbo 

to about °61 and ‘other magazines; offers.— 
Box W.W. 1024, Wireless World. 


BOOKS WANTED 


ANTED: Following back numbers of 
Etectronic Engineering; March and July 
745, October ’46, November ’50, February ’51, 
March 52, October ’55, all ’59, all ’60, most 
61. —Replies tol. ‘dis Wilson, 78, Malone’ Ave., 
Belfast 9. [1024 


: ‘NEW. COMPONENTS 


ILICON transistors pnp, max. ratings 20V, 
50mA, 300mW, 2uA leakage; Beta 5-12, 9a! 
10-25, 1/6; 20-45, 2/6; detector diodes 6d; “‘ by= 
return’’ service. ~—TLongland, 341, Hounslow Rd., 
Hanan. see [15 


TELEVISION ENGINEER 
UGANDA 


Applications are invited from candidates 
preferably under 45, with wide experience 
in all types of Broadcasting Television 
equipment, including television trans- 
mitters, antenna and television studio 
equipment. Preference will be given to 
candidates with technical qualifications in 
Television Engineering. Duties include 
day to day responsibility for technical 
operation and maintenance of television 
equipment of National Television Service, 
and to assist in the installation of such 
equipment. 

The appointment will be for one or two 
tours each from 21-27 months in the first 
instance with a salary in the range of 
£1,287 p.a. to £1,956 p.a. plus a gratuity 
of 25% of total emoluments. Free family 
passages. Free medical attention and fur- 
nished quarters provided at moderate 
rentals. Generous leave and children’s 
education allowance, 


Apply to: 

Appointments Officer, Room 301, 
Department of Technical Co-opera- 
tion, Eland House, Stag Place, 
Victoria, S.W.1. 


giving full name, age and qualifications and 


quoting RC 237/153/05. 
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NIGERIAN PORTS AUTHORITY 


VACANCIES FOR 


COMMUNICATIONS 
ENGINEERS 


Applications are invited from suitably 


HARWELL, BERKSHIRE 


Nein Setiaaiss for appointment to offers 

t ineeri artment posts of: . 

Pee se SKILLED EMPLOYMENT with HOUSING 
(a) Communications Engineer to 


(b) Assistant Communications 
Engineer. 


ELECTRONIC INSTRUMENT MECHANICS 
ELECTRICAL INSTRUMENT MECHANICS 
PRECISION FITTERS/INSTRUMENT MAKERS 


* HOUSING for married men on modern estates after 
a short wait during which lodging allowance is payable. 


* INTERESTING WORK 

* GENEROUS LEAVE AND SICK PAY 
* SUPERANNUATION SCHEME 

* FURTHER EDUCATION FACILITIES 
* PROMOTION OPPORTUNITIES 


Candidates for vacancy (a) should be 
either Grad. I.E.E. or Grad. LE.R.E. or 
possess qualifications granting exemption 
from the Institutions’ examinations and 
for vacancy (b) should possess a Higher 
National Certificate. All candidates 
should have served either an apprentice- 
ship or post-graduate training with at 
least 2 years subsequent experience on the 
maintenance and overhaul of: 


1. Low and Medium powered H.F. 
transmitters 

2. H.F. Communication receivers. 

3. V.H.F. Communication equipment. 


They should also possess knowledge of the 
following: 

1. The organisation necessary to run a 
maintenance centre. 

2. The principles of automatic tele- 
phony and telephone distribution 
networks. 

8. The use of Radio Test Equipment. 


Send postcard for illustrated leaflet and application form to 
Labour Branch, ref. H.334/WW, Building 329, A.E.R.E., 
Harwell, Didcot, Berks. 


A knowledge of single side band trans- 
mission equipment would be an advantage. 


ENGAGEMENT 


Appointment will be on pensionable 
terms for indigenous candidates. 
For Expatriate Officers appointment 


'APE recorders and decks by_ Ferrograph, 
Brenell, Truvox, Vortexion, Telefunken. 
TUNERS and amplifiers by Quad, Leak, Rogers, 

Chapman. 
AKG, 


AP: 


CR100, HRO, 640, R1155, ete. Also most 
types brand new communications receivers, etc. 
Hire purchase, part exchange.—Brian J. Ayres MICROPHONES and stands. by 

Co., 21, Victoria Road, Surbiton, Surrey. | STC, étc. 
Elmbridge 5164/2833. LOWer Hook 2000, [il 


Reslo, 


will be on contract for two tours each of 
12-18 months with the possibility of 
renewal on a tour-to-tour basis. 


SALARY 


Communications Engineer 

Indigenous Officers in scale £1,350- 
£1,815 a year. 

Expatriate Officers—f£2,060 a year 
consolidated with a gratuity at the rate of 
25% of total salary drawn on satisfactory 
completion of contract. 


Assistant Communications Engineer 

Indigenous Officers in scale £1,350- 
£1,686 a year. 

Expatriate Officers—£1,986 a year 
consolidated with a gratuity at the rate of 
25% of total salary drawn on satisfactory 
completion of contract. 


Apply to CROWN AGENTS, M. Dept., 
4 Millbank, London, S.W.1, for applica- 
tion form and further particulars, stating 
age, name, brief details of qualifications 
and experience, and quoting reference 
M2E/62086/WF. 


[332 O.P. transformers and scan coils for 
most makes, exact replacements, from 25/- 
used_and 50/- new, send s.a.e. for imm. quote, 
add 3/6 for p. & p.; telephone orders sent same 
day c.o.d.; examples; new LOPT’s; Ekco T231/ 
221, 65/-; Pye VT4/7, 59/6; Murphy V250/280, 
65/-; Cossor 938, etc., 62/6; Ferguson 992-8, 
69/6; Masteradio, 65/-; H.M.V. 1840-8, 65/-: 
Alba T321-4, etc., 52/6 used and 14/17 T/V’s, 
callers only, £1 each.—T.C.S., Ltd., 112, Cam- 
berwell Rd., S.E.5. Tel. Rodney 7917.’ Open 
all day Saturday. [0334 


RECEIVERS AND AMPLIFIERS—SURPLUS 
AND SECONDHAND 
EPPYSTONE 870A 


14 months old, mint condition; has jack plug 

for phones/tape. £20 o.n.o.—Sqn. Ldr, T. H. 

Sreupasd, R.A.F., South Cerney, is 
os. 


HREE G.E.C. Genalex public address 
speakers; £18.—Lord MHazelhurst, Brace- 
bridge Heath, Lincoln. [20 


Here Rx’s,_ etc., AR88, CR100, BRT400, 
G209, S640, etc., etc., in stock —R. T. & 
I. Electronics, Ltd., Ashville Old Hall, Ashville 
Rd., London, E.11. Ley. 4986. [0053 


NEW GRAM. AND ‘SOUND: EQUIPMENT 


“FRRROICA ”’ Recording Studio (Est. 1949) tor 

4 studio and mobile recording, tape/disc 
service, professional quality tape recorders 
(series Y and 5 Ferrograph. etc.) supplied for 
research, language training, etc.; one only 
Truvox PD 85 quarter track tape unit as new, 
offered at £40 


EROICA HOUSE, Ashley Rd., Altrincham. 
Alt. 6688. Studio Director: Wm. Thurlow- 
Smith, A.R.M.C.M. [0122 


THE fabulous Microkit condenser mic., highest 
professional performance, kit 20gns: complete 
ready to use, 25gns. 

ALL tapes and accessories. 

RAPID postal service anywhere in world: good 
quality part exchanges welcome; h.p. facilities: 
specialist audio service dept., records, all labels 
—Parastat service. ’ 

LAMBDA RECORD Co., 95, Liverpool Rd. 
Liverpool, 23. Tel. Great Crosby 4012. [2868 
record changers, 


Ree of post service; 1 
Players and tape decks, some at speciai 
Mullard 


prices; speakers, Martin type kits, 
amplifier kits, Jason tuners, test. meters, all in 
stock, H.P. available; send for free illustrated 
lists, postal only.—Watts Radio, Ltd.. 54, 
Church St., Weybridge, Surrey. Tel. A167 


Microwave Communications 


Engineers 


Senior and junior engineers are required by Pye Telecommunications 
Ltd. in their Cambridge laboratories to develop a new range of solid - 


state microwave link equipments. 


Specialist knowledge in one or more of the following will qualify for 


a senior appointment. 


Modem Design 
Multiplier Networks 


Apply: 


IF Amplifier Design 
Systems Evaluations 


Pye Telecommunications Ltd. 


Newmarket Road, 


CAMBRIDGE 


Teversham 3131. 
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WIRELESS WORLD 


ELECTRONICS APPOINTMENTS LTD. 
PROFESSIONAL ENGINEERS AND TECHNICIANS 


are invited to avail themselves of its confidential and efficient service, free of charge. 
E.A.L. is one of the foremost sources of employment in the Electronics industry, having 
close contact with virtually every firm in S.E. England. In addition to offering a compre- 
hensive survey of vacancies in S.E. England, we have registered with us hundreds 
of vacancies covering all aspects of the Industry, 


Engineers, Draughtsmen, Writers, etc., of all grades, with 
at least 2 years’ experience in British Industry, 


Phone or Write: 


22 Gloucester Mansions, 


Cambridge Circus, London, W.C.2. 
TEMple Bar 5557-8 


QUALITY 
CONTROL ENGINEERS 


We have vacancies for Quality Control 
Engineers who will be responsible for the 
test and inspection sections, overall 
quality standards and adherence to specifi- 
cation requirements applicable to Tele- 
vision and Radio receivers, in our factories 
in the Hove, London, Bristol and Notting- 
ham areas. 

Applicants must have a sound funda- 
mental knowledge and understand the 
operational principles of Radio, 405 VHF 
and 625 UHF line systems of television 
and have the ability to assimilate colour 
techniques and principles. 

Experienced engineers, preferably those 
holding qualifications such as City an 
Guilds Finals in Telecommunications or 
Higher National Certificate would be 
suitable. 

These are permanent, senior monthly 
staff appointments with a salary commen- 
surate with their responsibility. Applica- 
tions giving details of career and salary 
should be addressed in the first instance 
to The Works Chief Engineer, 

RADIO RENTALS (U.K.) LTD., 
Works Centre, 14, Beresford Avenue, 
Wembley, Middx. 
Suitable candidates will be interviewed 
subsequently in London or the local area. 


Electrolytic 
Capacitors 


* Electronic Flash 


* Energy Storage 
* Motor Starters 


DALY (Condensers) LTD 
Ealing Green- Ealing: London - W5 


EAL 3127-Cables: Dalycon-London 


DALY 


13W W—172 FOR FURTHER DETAILS. 


A LOUDSPEAKER 
: ° ENCLOSURES 
+ Corner 172 ARU Enclosure for 
4} Goodmans 12” Speakers 
‘ £16-10-0 
A. DAVIES & CO. 
(CABINET MAKERS) 
3 Parkhill Place (off Parkhill 


Road), London, N.W.3 
GULliver 5775 
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LASGOW.—Recorders bought, sold, ex- 
changed; cameras, etc., exchanged for 
recorders. or vice-versa.—Victor Morris, 343, 
Argyle St., Glasgow, C.2. [0201 


TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 


IGNAL generators, oscilloscopes, output 
meters, wave voltmeters, frequency meters, 
multi-range meters, etc., etc., in stock.—R. T. 
& I. Electronics, Ltd., Ashville Old Hall, Ash- 
ville Rd., London, E.11. Ley. 4986. [0058 


“TAPE RECORDING, ETC. 


‘‘ GLEEP learning,’”? the book essential for 
all go-ahead people.—Send 6/6 to York 
House, Huddersfield. [0187 


UNIQUE Buy! Recording tape, top brand, 


Tin. 2,400ft D.P., 25/-: 5%4in 1,200ft, 19/6: 
p. & p. 1/6 per spool; bargains in all sizes: 
s.a.e. for list; we repair, buy and sell recorders. 
Ltd., 132, Totten 


—E. C. Kingsley & Co., 
Court Rd., London, W.1. 


BRIMAR , 
TUBES | 
BRAND 45/- 


NEW 


TYPE C.17 A.F. 
110 deg. Fantastic 
opportunity. Cancelled 
export order. Brand new 
television tubes in original makers’ 
cartons at a fraction of original 
cost. Only 45/- each, plus post, 
and packing 10/-. Discounts for 


£2.19.6 


PERMANENT 


MAGNET 


Manufactured from 
special 
COBALT ALLOY 
Permanent and extremely 
powerful, 
Indispensable in electronics, 
engineering, schools, etc, 
Offered to you at a fraction Sy 
of manufacturer’s price 
and supplied with keeper and specially made box. 60Ib. 
lifting power, £2/19/6. P.P. 5/6. 


MOBILE SALES CO. (TUL 0121) 
101-3 BRIXTON HILL, LONDON, S.W.2 
13W W—173 FOR FURTHER DETAILS. 


Euston 6500. 


OCTOBER, 1964 


coco WEBB’S 
FOR EXPEDITIOUS EXPORT 


COCO OOOSOOO 
Eddystone ‘‘EC10”’ (transistorized) 


Delivered U.K. £48.0.0 
or posted anywhere abroad £49.10.0 
COODSOOHOSOOSOD? 


DOOOOEG 


Pye “SOLENT” Yachtsman’s D.F. 

receiver (transistorized) 

Delivered U.K. 

or posted abroad 
DOCOOOHOOSOOHOO 

Eddystone “EA12”? (Amateur bands) 
£185.0.0 


£51.9.0 
£52.19.0 


Delivered U.K. 
Quotations for overseas freight 


BDOCOCSOOOOOOSO 


WEBB’S RADIO scoooco 


14 SOHO STREET, OXFORD STREET, 
LONDON, W.1 *phone GERrard 2089 
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CABINETS e CASES 
CHASSIS 


Anything in metal. ‘‘ONE OFFS ”’ a pleasure. 
Send your drawings for quote 
Stove enamelled in any professional finish 


MOSS, WATSON 


40 MOUNT PLEASANT STREET, OLDHAM, 
LANGS. MAIN 9400 


13W W—171 FOR FURTHER DETAILS. 


AEE cartons by return at keen prices; 
send 1/- for all samples and list.—J. & 
A., Boxmakers, 75a, Godwin St., EOL te 


_ VALVES: WANTED. 


WE. buy valves for cash, large or small 
quantities, old types or the latest; send 
details, quotations by return.—Waltons Wire- 
less Stores, 15, Church St., Wore eee 


) Niven types of valves British or American, 
transmitting and receiving; keenest_ cash 
prices paid. What _have you got to offer?— 
Write or call Lowe Bros., 95-97, Redchurch St., 
London, E.2. Tel. Shoreditch 4415-6. [2882 


WANTED, EXCHANGES 


PROMPT cash offer for your surplus brand- 

new. valves and transistors——R.H.S., Bever- 
ley House, Manville Terrace, Bradford, 7. [0191 
(UE oe wanted, manuals or instruction 

books, data, etc., on American or British 
Army, Navy or Air Force radio and _ electrical 
equipment.—Harris, 93, Wardour St.. W 
Gerrard 2504. [2824 


\\ TANNOY: 


For sound sense 


WEST NORWOOD LONDON SE27 
GIPSY HILL 1131 
13W W—174 FOR FURTHER DETAILS. 


SOUTHERN RADIO 
SUPPLY LTD. 


11, LITTLE NEWPORT STREET, 
LONDON, W.C.2. GERrard 6653 


GOODS AS PREVIOUSLY 
ADVERTISED STILL AVAILABLE 


Bombsight Computers; Frequency 

Crystals; Test Meters No. 1; 
Accessories for Type ‘‘38”’ and 
“18”? Transreceivers, etc., etc. 


OCTOBER, 1964 


ANTED, all types of communications re- 
ceivers and test equipment.—Details to 


R. T. & I. Electronics, Ltd., Ashville Old 
Hall, Ashville Rd., London, E.1l. Ley, Bre 


We purchase for spot cash, modern used hi- 
_ fi equipment, quality tape recorders, com- 
munication RXS, stereo gear, etc., etc.; call 
write or telephone, best prices given—Miller’s 
Radio, 38a, Newport Court, few yards from 
Leicester Square Underground station. Ger. 
4638. Est 20 years. Buyer can collect within 
100 miles radius. [0237 


REPAIRS AND SERVICE 


GFEARER _repairs, cones fitted, guaranteed 
satisfaction—L.S. Repair Services, Pluck- 
ley, Ashford, Kent. [0223 
GraEDy. and.expert tape recorder and hi-fi 

repairs by England’s leading hi-fi specialists. 
—Telesonic, Ltd., 92, Tottenham Ct. Rd., Lon- 
don, W.1. Mus. 8177. [0045 
BovLTons OF BRADFORD, loudspeaker and 

pressure unit repairs, D.C.B. cone assem- 
blies in cartons, satisfaction guaranteed.—D. C. 
Boulton, 134, Thornton Rd., Bradford, 1. Tel. 
22838. [0171 


they ASSOCIATION OF PROFESSIONAL 
RECORDING STUDIOS, Ltd., to protect 
and encourage the interests of member studios 
engaged in electrical sound recording.—Write 
to the General Secretary, A.P.R.S., Flat 4, 
34a, Arterberry Rd., London, S.W.20. [0173 


CAPACITY: AVAILABLE 


JVECTION MOULDING up to 4oz, vacuum 
forming up to 8ftx4ft; cheap dies and short 
Tuns a speCiality.—Shavelson, 2-6, Code St., 
London, E.1. Bis. 0225. [1017 
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LEAK 


REQUIRE A SENIOR PROJECT DEVELOPMENT 
ENGINEER WITH A FIRST-CLASS THEORETICAL 
AND PRACTICAL KNOWLEDGE OF TRANSISTOR 
IN THE VHE 


TECHNIQUES—PARTICULARLY 
BAND. 


Write, in confidence, giving details of qualifications and 
experience to;:— 


Chief Engineer, 


H. J. LEAK & Co. Ltd. 


Brunel Road, Westway Factory Estate, Acton, W.3. 


HI-Fl TECHNICIAN 


TECHNICAL PROJECT 
MANAGER 


or equivalent. 
Box 5322, “ Wireless World’’. 


Instrumentation at its best... 


Sitares 


CTT TITTLE tn 


sot HUAN IANETAYYONUOSUUUOOEROULUANAUCT LAT TALTTLA A 
s 
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E. R. NICHOLLS 


EX GOVERNMENT SURPLUS 
MAIL ORDER & RETAIL SHOP 


46 LOWFIELD ROAD 
STOCKPORT CHESHIRE 


SEND FOR FREE LIST OF SURPLUS BARGAINS 
Transformers, Chokes, Break Down 
Units, Switches Toggle, Rotary,. Key 
Types, | Headphones, Morse Keys, 
!9in Racks, Jones and Plessey Plugs and 
Sockets, Speakers, Min Panel Lamps, 
Multi-way Cable. High Stabs, + watt to 
5 watt. Small Instrument Cases. Copper 
Laminate Board Coax Plugs Sockets. 
Power Packs, Selsyns, Inductance Coils. 
Potentiometers, Printed Circuit Types 
to Precision Types. Valves, Tubes, Signal 
Generators. 

ALSO SPECIAL MAILING LIST OF CLEARANCE 
BARGAINS. 


13W W—176 FOR FURTHER DETAILS. 


re Te 


Wanted to take charge of Radio Project 
Middle East. Candidates must be single, 
age group 27-33. Experience in Com- 
munications work an advantage. Qual- 
ifications: B.Sc., H.N.C., Final C. & G. 


Superb opportunity for a man not afraid of 
responsibility to take charge of Hi-Fi 
assembly at the works of (at the moment) a 
small Company building a big reputation. 
Professional experience in the Hi-Fi field 
not essential but a great asset. Excellent 
Salary and prospects. Apply Audio De- 
velopment Company Ltd. of Bishop’s 
Stortford, Herts. Telephone Mr. Peters 
London office CLE 0710 for interview. 


PFINTED Circuit Drilling. A drawing or 
sample will bring our quotation for accur- 
ate drilling of large or small batches.—Circui- 
tron, Ltd., 476, Coventry Rd., ache apne 


IRTRONICS, Ltd., for coil winding, 
assembly and wiring of electronic equip- 
ment, transistorised sub-units, sheet metal 
work.—4, Ashmead Rd., London, S.E.8. Tel. 
Tideway 2249. [2898 


SUB-ASSEMBLY, wiring, testing and inspec- 

tion. Smali unit service work. Layout. of 
components, parts, etc. Delivery and collection 
if necessary.—Write or tel. Mersea Marine Ser- 
vices Co., High Street, Burnham-on-Crouch, 
Essex. Tel. 3335. [12 


E FASTE 


THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF - LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 


CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


Illustrated brochure and other information 
will be gladly sent on request. 


ROSS, COURTNEY & COMPANY, LTD. 
(ODDIE FASTENERS DIVISION) 


Terminal House, Elthorne Road, 
London, N.19. TEL.: ARChway 0551 
CABLES: ‘“tHOMONYMS, HOLWAY,’” LONDON 
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Record 
Cleaning & © 
Maintenance 
Equipment 


Send stamps value 9d. for post free copy 
of 16 page booklet ‘*A Guide to the better 
care of your L.P. and Stereo Records."’ 


CECIL E. WATTS LTD. 


Consultant & Sound Engineer 


Darby House Sunbury-on-Thames, Middx 
13W W—178 FOR FURTHER DETAILS. 


RESISTANCE WIRES 
EUREKA-CONSTANTAN 


Most Gauges Available 


— 


NICKEL-CHROME MANGANIN 
NICKEL-SILVER 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
SMALL ORDERS PROMPTLY DESPATCHED 
B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets, and rivets 
EBONITE and BAKELITE PANELS. 
TUFNOL ROD, PAXOLIN TYPE COIL i 
FORMERS AND TUBES, ALL DIAMETERS, 
SEND STAMP FOR LIST. TRADE SUPPLIED, 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 
Phone: Clissold 4688 


13W W—179 FOR FURTHER DETAILS. 
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GENUINE OFFERS! 


Purchased direct from the liquidator of 
Walter Instruments Ltd. BRAND NEW 


“WALTER” METROPOLITAN 


MAINS/BATTERY TAPE RECORDER 
Maker’s list price 55 Gns. 
OUR 


CRICE 2D Carr. & Ins. 15/- ex. 


Double your tun with this revolutionary tape recorder’ 
It makes you independent of mains electricity supplies 
yet it’s fullsize and gives you BIG 2-WATT OUT- 
PUT and faithful reproducticn on batteries or mains, 
plus all the advantages of mains or battery recording 
indoors—outdoors—any where—every where. 


METROPOLITAN 
MAINS BATTERYa5 
TAPE RECORDER & 


BRAND NEW in maker’s cartons. Thoroughly 
tested before despatch. Just some of the wonderful 
features of the “ Metropolitan”’:—A.C. mains 100/ 
250 v. or 3 Ever-Ready PP9 or Vidor VT9 dry bat- 
teries {(9v. each battery). Twin-track. Hi-Fi perfec- 
tion with enough volume to fill a small hall on mains 
or battery. 3% ip.s. Rev. counter. Record safety 
button. 7 x 4in. high flux speaker. Magic-eye 
indicator. Mixing and superimposing facilities, Out- 
puts for external speaker and amp. Reel size fin. 
max. Weight only 174 Ibs. Overall dimensions 
14 x 13% x 53in. Complete with 850ft. tape, spools, 
radio/gram, recording leads and plugs. Hi-Fi micro- 
phone. Instruction booklet and SERVICE MANUAL, 


EAGLE-AIWA 2 SPEED PORTABLE BATTERY 
TAPE RECORDER. A _-real professional model for 
all speech and music recording. Two speeds 3 x 


1Z ips. Twin — 
TTT 


track. Six 
see 


Transistors, 1 ny NERA SKOs ; 
MWe ANY sal 


diode and 1 
thermistor. 
Equipped with 


remote control TITTY 
crite oe AA 
microphone for 


exact record- 
ings of your 
favourite 
mausic. Record- 
ing level and 
battery condi- 
tion VU meter. 
Operation en- 
tirely by Push 
button  con- 
trols and a SS ai 
special record button is provided to prevent accidental 
erasure. Recording time 22 minutes at 3} i.p.s. and 
44 minutes at 1% i.p.s. Records and plays in upright 
position, Housed in an attractive two-tone high 
impact poly-viny! case, featuring a handy snap-open 
plexiglass top for fast, efficient tape loading. Complete 
with remote control microphone, 3in. tape, earphone. 
batteries and full instructions. Size 9 x 8} x tin, 
Weight 5 lbs. NOTE OUR PRICE £18/18/-. 


TRANSISTOR RADIO SETS 


the BEST in QUALITY and PERFORMANCE. 
The New Style Europhon 7 Transistor portable radio, 
with both medium and Long waves, to bring added 
enjoyment to your leisure hours. 3in. speaker with 
push-pull output provides excellent reproduction and 
peak performance. Recessed finger tip controls and 
sliding scale 
add new 
style to the 
**SLIM- 
LINE”? plas- 
tic case, av- 
ailable in 
two-tone 
finishes of 
grey, green 
or black. 
Supplied complete with 
protective carrying case, 
batteries and Earphone in pouch for personal listening. 
Size 8 x 4 x lhin. Weizht only llb. 2 ozs. NOTE 
OUR PRICE £8/18/6 post paid. 


§.A.E. all enquiries, please. 
Carr. Paid in U.K. Cash with order. No C.O.D. 


J. E. SEXTON LTD., 162 Gray’s Inn Road, 
London, W.C.1. Tel.: TERminus 0228 


we hy Nhl 


SSeS (rent Kom TT SS 
LAAT a 


WIRELESS WORLD 


PAGENCIES. ETC. 


undertake the manufacture of trans- 


VW. E 
formers singly or in quantities to any 


sheelientioy all work guaranteed for 12 
months. 

LADBROKE TRANSFORMER Co., Ltd., 820a, 
Harrow Rd., London, N.W.10, Tel. Ladbroke 
0914. [0220 


SERVICES OFFERED 


RINTED circuit service; small quantity runs 
quickly and economical.—Quotations and 
information from Teleradio Co., Ltd., 18, Turn- 
pike Lane, N.8. [2888 


TECHNICAL TRAINING 


EARN Radio and Electronics the New Prac- 
tical Way! Very latest system of experi- 
menting with and building radio apparatus— 
“as you learn.’’-Free brochure from Dept. 
W.W.10, Radiostructor, Reading. 0241 
ADIO and TV exams, and courses. by 
Britain’s finest home study school: coach- 
ing for LE.R.E., City & Guilds. Amateurs 
Licence, R.T.E.B., P.M.G. Cert., etc.: free 
brochure from—British National Radio School, 
Russell St, Reading. £0189 
ITY & GUILDS (electrical, etc.), on ‘* No 
Pass—No Fee’’ terms, Over 95% Successes. 
—For details of modern courses in all branches 
of electrical engineering, applied electronics, 
automation, etc., send for 148-page Hand- 
book—free and post free.—B.1.E.T. (Dept. 
388A), 29, Wright’s Lane, London, W.8. [0017 
M.G. Certificates, City & Guilds Examina- 
tions, I.E.R.E., also many non-examina-~ 
tion courses in radio, TV and _ electronics; 
study at home with world famous I.C.S.— 
Write for free prospectus, Stating subject, to 
International Correspondence Schools (Dept. 
443), Intertext House, Parkgate Rd., London, 
§.W.11. {0029 


types of Electronic, 
Scientific, and Precision 
Instruments repaired and 
overhauled, 


INSTRUMENT | 4"! 
SERVICING 


DIVISION 
BRENSAL ELECTRONICS 
LIMITED 
Charles Street, Bristol, | 


Tel: Bristol 28167 
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MEASURE HIGH VOLTAGES 
with EASE, ACCURACY and SAFETY 


with the 30 


Pocket Size Kl LOVO LTER kV 


Ideal for checking TV, Radar, Car Igni- 
tion, etc. Only 97/6d. Trade discount 15%. 
Or ask for leaflet. WAVEFORMS LTD. 
72 Vauxhall Bridge Road, London, S.W.|I. 
Phone: VICtoria 3404-9, 


13W W—i31 FOR FURTHER DETAILS. 


Quartz Crystal Units 


3 to 


Qcc 


For 
ACCURACY 


RELIABILITY 

PRICE ECONOMY 

iy Ou Can Write for 
DEPEND eee 
on Price List, 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey (MALden 0334 & 2988) 


13W W—182 FOR FURTHER DETAILS. 
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OcToBER, 1964 


AN CAEI) PRODUCT 


6ft. flexible lead 
with cordgrip 


Will give a 
lifetime of 
service 

’ Heats up 

from cold in 
+ mins. 

25 watt model Heat 

for radio work concentrated 
in bit 


Anatomy of a 
Superior 
Soldering tron 


The Solon range of electric soldering irons 
includes 15 and 25 watt models for radio, TV 
and electronic equipment; 65 watt models for 
household and workshop use. Larger models 
up to 240 watt also available. 


Select a 


sOLON 


TRADE MARK 

Used in industry for over 30 years 
Obtainable from your 

usual radio or electrical supplier 


OctToser, 1964 
CABINETS AT SENSIBLE 
PRICES FROM 


£5.17 . 6d! 


You can be sure of meeting the exact cabinet 
you require when you examine the most 
extensive range in the country at Lewis 
Radio, here are just two examples: 


THE BRAHMS 
Price 27 gns. 
This new elegant Brahms 
cabinet is available in 
medium walnut and medium 
mahogany with Yin. legs 

and will take any tape deck, 
turntable, tuner and pre- 
amplifier, the largest stereo 
amplifier plus record and 
fape storage. 


THE LOWBOY 
Price 27 gns. 
This rigidly constructed Hi-Fi 
* cabinet will accommodate 
even the largest Hi-Fi units— 
available in teak, walnut or stripey 
sapele mahogany—size 
53in. long by |8in. deep by 
26in. high including 
12in. legs. 


a THE NEW LEWIS CATALOGUE 


‘Designed to assist your choice of cabinet 


THE new Lewis Radio Cabinet Catalogue— 
the most comprehensive ever prepared. 
Sent absolutely Free. 


Please send your free 24 page colour cabinet 


catalogue. 
MAMET isscenseetessce BPrsehy ete ees seams vavoree cis enecons es 
ADRESS tots ssekite eves) ooeva es Heabiata 26 Mee melange 
ns Se eh ae Reset Pe ey, Pee treet (Dept. W 10.64) 


CAPITALS PLEASE 


radio 


100 CHASE SIDE, SOUTHGATE, LONDON, N.14 
Telephone: Palmers Green 3733/9666 
13W W—184 FOR FURTHER DETAILS. 
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The RADIO AMATEURS 
HANDBOOK 36/- 


1964 ED. by A.R.R.L. Postage 2/6, 


Transistor Amplifiers for Audio Fre- 
quencies by Roddam. Postage 2/-. 45/-. 
Loudspeakers, a new edition by Jordan. 
Postage 2/-. 42/-. 
Tape Recording and Reproduction, 
new ed. by Williams. Postage 2/. 42/-. 
Guide to Broadcasting Stations, new ed. 
by W.W. Postage 6d. 5/-. 
The Tape Recorder, new ed. by Nijsen. 
Postage I/-. 13/-. 
Diode Circuits Handbook by Turner. 
Postage I/-. [8/-. . 
Beginners Guide to Radio, new ed. 
Postage 9d. 8/6. 

Radio Call Book. 


R.S.G.B. Amateur 
Postage 6d. 4/6. 

Amateur Radio Handbook, by R.S.G.B. 
Postage 2/6. 34/-. if 
UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET 
LONDON, W.C.2. 
(adjoining Lisle Street) 


MISCELLANEOUS 


AUSTRALIA. 


ARE YOU THINKING OF IMMIGRATING? 

THIS is a lifetime decision.. English Profes- 
Sional Engineers ‘have formed an ADVICE 
BUREAU to assist prospective migrants in Elec- 
tronics, Radio, T.V. & Electrical Fields to 
acquire up to date information on all aspects 
of this country.—For details of services write 
to K.E. Advice Bureau, P.O. Box 126, ASH- 
FIELD, N.S.W. [10 


"TRANSISTORS, unmarked, untested, 40 for 
10/-, p.p. 1/-, 4 pckts, post free. RELAYS, 
thousands of types, special catalogue frea 
General catalogue of mechanical and electrical 
gear, tools, etc., 5,000 items, free—K. R. 
Whiston (Dept. WRW), New Mills, Pamirioes 


EQUIRED 4 ONLY REDIFON HF RADIO 
TELEPHONES. 
As new condition type GR400, 60 watt S.S.B. 
Power Supply AC.200-250 Volts 50/60 cycles 
with alternative DC Power Unit 12 Volt Posi- 
tive/Floating earth; operate frequencies of 3590 
Ke/s and 3870 Kc/s.—Reply: Tennant Trading 
Ltd., 9, Harp Lane, Gt. Tower St., E.C.3. [1014 
Fo sale, Cossor Double Beam Oscilloscope 
Model 1049, £30. Good working order.— 
Tel. Ashford (Mx.) 56566. [1022 
RINTED circuit materials and instructions 
for home construction: s.a.e. to—P. & M. 
Services, 4, Davyhulme St., Rochdale, Lancs. 
EEN my cat? Electrical, celays, mechanical, 
materials, tools; s.a.e.—Whiston (Dept. 
WCW). New Mills, Stockport. [2729 
ADIO remote control, 25/30mc/s systems, 
transmitters, receivers and _ servos, designs 
and complete equipment available.—Teleradio 
Electronics, 18, Turnpike Lane, N.8. [2929 
| Bie ie eater bug key, transistorized, send 
for 50ma, 300mW, 2uA leakage; Beta 5-12, 


9d.—Electronic Devices (Cheltenham), Ltd., 
Wellington Rd., Cheltenham. [2935 
ENSON’S better bargains, send s.a.e. for 


free catalogue of Government and manu- 


facturers’ electronic surplus, to—Superadio 
(W.), Ltd., 116, Whitechapel, Liverpool, i356q 


UTOMATE that process or machine, many 
types of electronic process and_ machine 
controls and timers available.—The Whymaster 
Automation Co., Suite 8, Radnor House, 93-97, 
Regent St., London, W.1. [2928 


ELLING fuse holders, type L356, single hole 
fixing, new 21/- doz.; sample 2/-; edge 
type meters, 0-100 U/A 2iin scale, 55/- ea., 
c.w.0.—20, Games House, Springfield Grove. 
SE Tel sGre. 3525: (17 


RECONDITIONED | 
TIME SWITCHES 


Electric VENNER and MUIRHEAD 
£2.2.0. 


250 V AC Mains. 10 A Contacts. 
Clockwork HORSTMANN. I5 day move. 


ment. 5 A Contacts. £1.15.0. 
HUTTON (WW). 3 Hayes Hill Road, 
Hayes, BROMLEY, Kent. 
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EXCLUSIVE 
OFFERS 


AMERICAN AVIONIC EQUIPMENT 


*% AN/GRC-32 225/399 Mc/s transmitters, receivers, 
modulators, power units anteunal, 


% AN/GRC-27 225/399 Me/s. transmitters, receivers: 
modulators, power units anteunal. 


% AN/ARC-83 MD-141A/GR modulators, 

*% AN/ARN-7 Compass Equipments. 

* AN/ARN-14 Navigation Equipments. 

* BOEING Ground pressure refuelling Controls. 


* AN/ARC-27 Transmitter-Receivers 
units, 


.*& AN/FPN-13 Radar. 


AMERICAN MICROWAVE TEST 
EQUIPMENT 

* AN/UPM-33 (TS-148/UP) 

Test Sets 8,470/9,560 Me/s. 


* WESTERN ELECTRIC portable X band pulse 
generators. 


* WATERMAN $5B portable general purpose in. 
Oscilloscopes, AN-USM-24A, 


* WESTERN ELECTRIC Teleprinter bias and Dis- 
tortion Measuring Sets, 
* R.C.A. 2/4 Me/s. 150 w. Dummy loads. DA-72/U, 


* POLARAD portable Signal Generators (fitted video 
5 signal), 2,150/4,600 Mc/s. AN/URM-34, 


% HOLTZER CABOT general purpose 500 vy. 
Megohmeters, 


% WESTERN ELECTRIC 
I-81, I-191, 1-193. 


* BERKELEY CORPORATION Model 554 high speed 
electronic Counters (digital display). FR-67/U, 


* TS-325/U Multimeter Test Sets, 


*% AN/URM-3 R,F. Microvolter and Interference 
Measuring Sets, 


SS 


40-page List of over 1,000 items in stock available 
—keep one by you. 


and Control 


Radar general purpose | 


Relay Test equipments, 


* POLARAD Signal Generators, 7,850/10,750 Mc/s. 


%* MUNSTON TS 268D Crystal Rectifier Test Sets, 
* TS-147D/U aircraft Beacon Test Sets, measure 


irequency spectrum and fluctuation.  8,470/ 
9,360 Me/s. 9 

%* HICKOK TV-7/0 Mutual Conductance Valve 
Testers. 


* PRESS WIRELESS portable Voliage Dividers 
(ninimum 6 ke/s, maximum 35 kV, 20 mmfd.), 


* SPERRY 1101018 Gyro Drift Turntables, 


* aes T102002 Amplifier Analyser Test Equip- 
ments. 


* aos 239A High Speed Oscilloscopes. AN/USM- 


* AN/UPM-6B Radar Test Equipments. 

% 863A Airport control tower Monitors, 

% 447G Airport control tower Amplifying equipment, 
% TS-1350 Humidity Test Sets. 

%* MD-83A/ARN Modulator V.O.R, 

* TS-419/U Hewlett, Packard Model 200 I Oscillators, 
% TS-497B/URR Signal Generators 2/400 Mc/s. 

% TS-505D/U Universal Multimeters/VTVM. 


AMERICAN TELETYPE EQUIPMENT 


* TT-5/FG page printers. 

* TT-16/FG typing reperforators, 

%* TD-20 transmitter distributors. 

* Teletype Coder-Decoder Privacy Equipments. 


Carriage extra on all above. 


We have a large quantity of ‘‘bits and pieces’? we 
cannot list—please send us your requirements as 
we can probably help—all enquiries answered. 


P. HARRIS 


ORGANFORD - DORSET 


WESTBOURNE 65051 
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FOR ALL YOUR PANEL WORK LAWS © N DIRECT ee 
WRITE FOR ILLUSTRATED LAWSON TUBE WITH NEw SILVER TELEVISION TUBES 
ACTIVATED SCREE D 
BROCHURE OF PARALEX 1007 “MICRO FINE” ALUMINISED 12 MONTHS FULL REPLACEMENT 
& LUFBRA ADJUSTABLE GUARANTEE 
HOLECUTTERS 
75 
Lice DESIGNED FOR 
OUTPUT 
OR STRAIGHT 
<0 PERFORMANCE 
SHANK DIA. 
TO 2 DIA. The modern Lawson Television tubes are specially designed to 
25 give the older types of television set very much improved 
Preheat ee Sor performance. Their new silver activated screens are much © 
SE EEE’ SUT brighter with better contrast, exclusive ‘‘ micro fine ’’ con- 
trolled thickness aluminising gives 50 per cent. more light 
BRILLIANCE CONTROL —= guept ae shall page ere electron guns by Mullard, 
azda, G.E.C., Brimar, E.E., Cossor, etc., give crisp needle- 
Se nice sete senien and focus. Silteon Meee pumping plus depth 
EU . ormed cathodes giving very long life. Each tube is 100 per 
ue jade Sonny ive and cent. BRAND NEW (glass excepted) and is designed to 
whether you live in the Outer fit exactly as the original tube, ensuring complete accuracy 


Hebrides or at No. 10 we can and efficiency. 


guarantee the finest and fastest : 
ae our stest FROM STOCKS OF OVER 5,000 TUBES OF EVERY MAKE 
T service in Great Britain. AND TYPE, WE CAN SUPPLY THE EXACT TUBE YOU 


HOLES ACCURATELY BORED 


FROM lin. DIA. TO 123in. DIA. Full fitting instructions with every REQUIRE BY RETURN. 
AKURATE ENGINEERING Co. Ltd. j | °° 12’—£4: 10:0 Terms €.0.D. or C.W.O 
LAWSON TUBES 14’—£5: 10:0 
CROSS LANE, LONDON, N.8 oe ants EKG PROE 15’-17’—£5: 19:0 a 
TEL. FITZROY 2670 MALVERN WELLS, WORCS. 19-21’ —£7: 19:0 10/- ick Y eee ago 
y 
= TEL.: 21CcO CARR. & INS. 7/6 tube (excluding 12in.). 
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OMMUNICATIONS receiver 9-wave bands 
suitable for radio enthusiast ex-govern- 
ment rigid specifications, reconditioned and 
released 1960; best offer secures.—Selson, Flat 
43, 99, Haverstock Hill, N.W.3. Tel. Padding- 
ton 9042, daytime. [1003 


—_ DAMAGED METER? 


Have it repaired by Glaser 
Reduce overheads by having your damaged 


: ; A ETALWORK, all types cabinets, chassis, 
FANTASTIC TAPE OFFER (G’nteed). Rleckripsl Menkance inate MP racks, ete, to. your. own, specification, 
te ; Mine © S capacity available for small milling and cap- 
rae asd Wo, snepiaise in fee | | Ser.potrS METAL WORKS, Ltd., Ch 

3” , repair of a! es ali i > se apman 
53” STD, 900" 6/9d. INSTRUMENT 28zect "sitmets: St., Loughborough. [0208 

5” STD. 600’ 6/- Somat mioamn 
meters, irange Test - HIRTEEN obsolete Marconi mobile V.H.F. 
Post Free REPAIRS Meters, Electrical Ther- Ag Tadio telephone equipments, not guaran- 
S.A.E. for Lists of L.P. and D.P. Tapes. mometers, Recording teed to be in working condition; frequencies 
A. MAR LL&SO Instruments, etc. 86.275 Mc/s and 172.775 Mc/s (crystals_ re- 
_ A. MARSHA N, As contractors to various moved).—Can be viewed at N.O<S.H.E.B., 
28 Cricklewood Bdy., London, N.W.2 Government Departments, we are the leading Transport Dept., Shore Rd., Perth, and offers 
GLA. 0161/2 Electrical Instrument Repairers in the Industry. to be made to Area Manager, Blackfriars, 
For prompt estimate and speedy delivery send Perth, within two weeks. [1027 


defective instrument by registered post, or wrile to 


sadist eke ave Dee ee NUN | 


purines cs verte: IND TV set trouble in minutes from that 
set trouble in minutes from tha 
nbdeasdadh pr es London, E.C.1, F great book The Principles of T.V. Receiver 
Seb 2a Servicing, 10s. 6d. on book shaEses and radio 
wholesalers.—If not in stock, from Dept. A. 
13W W—191 FOR FURTHER DETAILS. Secretary, 52, Kidmore Rd., Caversham, Read- 
ad ing, Berks. [o0s9 


PRINTED CIRCUITS 
One-off or medium-size runs quickly 
and economically. Plating and special 
techniques. We would be pleased to 
give a quotation or. to send details 


Cees No. 15, government surplus | Gatley City & Guilds and R.T.E.B. exams, 
electrical and radio equipment, hundreds specialised I.C.S. home-study course will 
of items at bargain prices for the experimenter | ensure success.—For details of wide range of 
and research engineer; 2/6 post free, catalogue | exam. and diploma courses in radio, T.V. and 
cost. refunded on purchase of 50/-.—Arthur electronics, also new practical courses with 
Sallis Radio Control, Ltd. 93, North Rd., kits, write to I.C.S, (Dept. 522_, Parkgate Ra., 
Brighton. [0195 | London, S.W.11. [0036 


5 1475 receivers, 11 valve, 2/20 Mc/s, xt A ; 
of service. a mes) xtal BFO variable, selectivity, oe TUDY radio, television and elevtronics sy 
c/s on_cw, sensitivi micro volt, e world’s largest home s © 
P & MSERVICES, 4 Davyhulme St. | | 2.30% 2°shaB50 vols et, working but some | tion, LE.R.E., City & Guilds, R-LEB., etc.; 


corrosion, £9/10 plus carriage.—Marconi also practical courses with equipment; all books 
Pisa nh Oca £38 ae Hae car- Ber pe a eae fe ephenaatn oie: Beles 

age.—Tri is - ubject, to I.C.S. ept. 5 . 
TgW W180 FOR FURTHER DETAILS. | 380 Teltait, Coventry Almport. Toll-ie | Parkgate Ra., London, S.W.11, [0033 


——THE HIGH - FIDELITY 
MAIL ORDER SPECIALISTS 


GOODS DESPATCHED BY RETURN 
Carriage, Packing & Insurance (U.K.) FREE!! 


AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICKUPS . MICROPHONES 
CABINETS . TAPE RECORDERS 

ACOS, A.D.C., ARMSTRONG, B and O, BRENELL, CELESTION, CHAPMAN, 
CONNOISSEUR, DECCA, DULCI, FERROGRAPH, FI-CORD, GARRARD, GOOD- 
MANS, JASON, K.E.F., LEAK, LOWTHER, LENCO, LUSTRAPHONE, PHILIPS, 
PYE, QUAD, RADFORD, RECORD HOUSING, ROGERS, RONETTE, S.M.E., 
TANNOY, THORENS, TRUVOX, T.S.L., VORTEXION, W.B., WEARITE, 
WHARFEDALE, ETC. 

Hire Purchase terms available @ ‘‘ Comparator ’* Demonstrations 


WORLD WIDE EXPORTERS 


* OVERSEAS ORDERS SENT FREE OF PURCHASE TAX * 
AND SHIPPED PROMPTLY AT MINIMUM COST 


Cc. C. GOODWIN (SALES) LTD. 
(Dept. W57)7 THE BROADWAY, WOOD GREEN 


LONDON, N.22. ,,0pen.95 Tel: BOWes Park 0077/8 


Rochdale, Lancs 


DO YOU STILL USE A HAMMER AND CHISEL 
TO CUT A SQUARE IN SHEET METAL? 


Don’t any more 


We have a Hand-operated Tool now to cut any 
straight sided shape. Square R/Angles slots for 
Louvres. All you do is simply mark out your shape 
and follow the lines. You can also convert the Tool 
to a Punch-Louvre Forming and Riveting Tool. 


NO DISTORTION OF METAL 
ON EITHER SIDE OF CUT 
EXPORT ORDERS DESPATCHED IMMEDIATELY 


AVONLEA TOOLS, WOODEND MILL, MOSSLEY, LANCASHIRE. 
MOSSLEY 2687 
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layout and wiring. 


“WIRELESS WORLD” TEST INSTRUMENTS 


Complete sets of Metalwork, machine engraved 
Fronts Panels, Special Tag Boards and all 
specified Ist grade components. 

For professional appearance and performance. 
Send 6d. in stamps for lists. 


MALVYN ENGINEERING WORKS 


Engineers to the Radio and Electronic Industries 


7 CURRIE STREET, HERTFORD, HERTS. 
TELEPHONE: HERTFORD 2264 
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You are interested 


in Radio and 
T.V.—Why not— 


PUT SOME LETTERS 
AFTER YOUR NAME 


You can rapidly qualify in your spare 

_ time by means of an absorbingly in- 
teresting Chambers Postal Course. 

_ We offer expert and highly personal 
training backed by a ‘‘ SATISFAC- 
TION - OR - MONEY - BACK ” 
Guarantee. Over 75 years’ experience 
- . . thousands of successes. 

FREE 100-PAGE GUIDE 
Choose from hundreds of 
Courses — Practical Radio 
(apparatus supplied), Radio 
& T.V. Servicing, Applied 
Electronics, P.M.G. Cert., 
City & Guilds, R.T.E.B., 
A.M.1.E.R.E., Radio Ama- 
teurs Exam etc. Send today 
for the informative 100- 
Page Chambers Guide To Suc- 
cess — FREE. (Please state 
Career, exam or subject of 
interest). 


Chambers 
College 


(Dept. 11) 148 Holborn, London, E.C.1. 
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NEW from OLSON 


PROJECTS AND WIRING 


Our design staff include both mechanical and elec- 
tronic design engineers to enable us to extend our 
service beyond the purely mechanical design of racks, 
cases, etc. We back up this design service with a team 
of prototype wiremen, so that we can undertake 
the complete manufacture of projects, covering the 
mechanical design and manufacture and the electronic 
(See our advertisement on page 33) 


WIRELESS WorLD 


MODERN CASES FOR MODERN REQUIREMENTS 


The fi-m of Olson Electronic Ltd. have found need for small instrument cases 
in the industry and are introducing a series of small cases designed to satisfy 
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the demands of miniature assemblies, these are strongly made of 20 s.w.g. mild 
steel and finished in silyer-grey hammertone stove enamel with front panel in 


light grey (shade 631) high gloss enamel. 
Rubber feet are fitted to all cases. 


Vent panels can be fitted at a small extra 


charge. 
FRONT 
TYPE WIDTH HEIGHT DEPTH PANEL 
Extra strength 
25A 6hin. 4tin. 4}in 18 swg 
25B 64in. 4tin. 6tin 18 swg 
26A S#in. iin. 6}in 18 swg 
26B Stin, 5}in. Shin 18 swg 
Q7A 12hin. Thin. 5tin 16 swg 
278 12tin. 7#in. Sin. 16 swg 
28A 14in. 10}in. 63in. 16 swg 
28B 14in. 10}in, 8tin. 16 swg 
NEW SIZES OF INSTRUMENT CASES (STANDARD SIZES) 
TYPE WIDTH HEIGHT DEPTH EXTRA 
STRENGTH 
29A 10in. din. 6in 18 swg 
29B 10in din, 8in 18 swe 
30A 12in Sin. 6in 18 swg 
30B 12in. 5in. 8in. 18 swg 
31A 14in 6in, 6in. 18 swg 
31B 14in Gin. 8in. 18 swg 
STANDING CASES 
40A 4tin 6Fin. 6in. 18 swg 
40B 5iin 8iin. 6in. 18 sw 
40C 52in. 83in. 8in. 18 swg 
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Quotations gladly given for customers’ own specifications and special requirements 


OLSON ELECTRONIC LIMITED, 54 Myddleton Street, 
LONDON, E.C.| 


Telephone: TERminus 8081 


NYLON : P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small. List on application, 
BRASS . COPPER . BRONZE 
ALUMINIUM . LIGHT ALLOYS 


STAINLESS STEEL 
H. ROLLET & Co. Ltd. 


Howie Street, S.W.II. BATtersea 7872 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS, GLASGOW 
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HE Incorporated Practitioners in Radio & 
Electronics (1.P.R.E.), Ltd., Membership 
Conditions booklet 1/-; sample copy of I.P.R.E. 
official Journal 2/- post free.—Dept. A. Secre- 
tary, 32, Kidmore Rd., Caversham, Reading, 
Berks. [0088 


ADIO officers, see the world; sea-going and 
shore appointments; our many recent suc- 
cesses provide additional trainee vacancies dur- 
ing 1964/1965; day and boarding students; 
grants and scholarships available; stamp for 
prospectus.—Wireless College, Colwyn mee 


'ULL-TIME courses for P.M.G. certificates 
and the radar maintenance certificate, also 

in electrical and electronic engineering.—In- 
formation from College of Technology, Kings- 
ton upon Hull. [0114 


ECOME “ Technically Qualified ’’ in your 
spare time, guaranteed diploma and exam. 
home-study courses in radio, TV, servicing 
and maintenance, R.T.E.B., City and Guilds, 
etc.; highly informative 120-page Guide—free! 


—Chambers College (Dept. 433), 148, Holborn, 
London, E.C.1. [0013 


AMIEMECE.E., A.M.1.E.R.E., City & Guilds, 
G.C.E., etc., bring high pay and_ security. 
““No Pass—No Fee’’ terms. Over 95% suc- 
cesses. For details of Exams and courses in 
all branches of Engineering, Building, Elec- 
tronics, etc., write for i48-page handbook— 
Free. B.I.E.T. (Dept. 387B), London, Meer 

-V. and Radio—A.M.I.E.R.E., City & Guilds, 

R.T.E.B. Cert., etc., on ‘‘ No Pass—No 
Fee’’ terms, over 95% successes.—For details 
of exams and home training courses (including 
practical apparatus) in all branches of radio, 
T.V. and electronics, write for 148-page hand- 
book—free. B.I.E.T. (Dept. 387A), 29, Wright’s 
Lane. London, W.8. [0016 


SOUND SYSTEMS 


AUDIO EQUIPMENT 
MANUFACTURES 


STANSTED, ESSEX. 


Phone: STANSTED 3132 
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TECHNICAL TRADING CO. 
11/12 NORTH RD., BRIGHTON 


TEL.: 67999 
VALVE S— iiverssea in 


the May issue still available. 


Other Retail Shops:- 72 East Street, 
Southampton & 350 Fratton Road, Portsmouth 


INTER-COM TELEPHONES 
20-WAY PRESS-BUTTON INTER-COM ‘TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled, Guaranteed. £7/15/-. Per Unit. 
Complete Installation £135. 

10-WAY PRESS-BUTTON INTER-COM TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled. Guaranteed. £6/15/-. Per Unit. 
Complete Installation £60. Wiring Diagrams for 
10 and 20 ways on application. 

P.M. MOVING COIL SPEAKERS 

din. 9/6. 8in. 3 ohm 10/6. Elliptical 7x4in, 3 ohm 10/6 
SUPERIOR TYPE DESK PHONES, black Bakelite 
cases. Complete with Hand Set. Dial 0-9 and internal 
bell. £3/'7/6. 

G.P.0. TELEPHONE TYPE CARBON HANDSETS 10/6. 
PARMEKO Size approx. 
23” 1” 6/-. 
| EX EQUIPMENT: COLLARO. 3 speed auto changers 
complete with arm and p.u. Hi-Fidelity Model RC54 
also Model RC531 A.C.mains. Approx. size 13in. x 
|llfin, Height 7in. £3. 


ELECTRICITY SLOT METERS (1/- in slot) for A.C. 
mains. Fixed tariff to your requirements. Suitable 
for hotels, etc, 200/250 v. 10 A. §4/-; 15 A. 94/-; 
20 A. 104/-; other amperages available. Recondi- 
tioned as new. 2 years’ guarantee. 
QUARTERLY ELECTRIC CHECK METERS. Re- 
conditioned as new. 200/250 vy. 10 A. 49/6; 15 A. 
52/6; 20 A. 57/6. Other amperages available. 2 
years’ guarantee, 
BRASS JACK STRIPS. 10 Jack sockets in each strip. 
Size approx. 11x 3lin. 12/6. 
8-BANK UNISELECTOR SWITCHES. 25 contacts, 
alternate wiping $2/15/-. 8 bank half wipe £2/15/-. 
6 banks, half wipe, 25 contacts, 47/6. 
ALL GAUGES INSTRUMENT WIRE. ‘Tin copper 
enamelled cotton silk resistance wires from 16 S8.W.G. 
to 50 S.W.G. List sent on request. Send S.A.E. 
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. 
Ex-Govt. 0-9,999, 25/50v. D.C. Size 4x1xlin. 
Single coil 2.3009. Single coil 5009 15/-. 
MOVING. COIL HEADPHONES with chamois wash 
leather carpads, 25/-. 
CHROME TELEPHONE DIALS. 0-9. gece for 
12/6. 


inter-office and factory installation, 
All prices include carriage in United Kingdom 


23 LISLE ST.( ER: 2769 LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 


CHOKES 5H 180 MA, 
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ELECTRONIC 
DESIGN CHARTS 


Clear accurate nomographs. Save 
hours of design time eliminate un- 
certainty and mistakes. 59 different 
charts, a must for electronic engineers 
and technicians. 

By Norman H. Crowhurst 
36/- Postage 1/6 


HI Fl YEAR BOOK, 1964 

10/6. Postage 1/-. 

ELECTRONICS & INSTRUMENTA- 
TION, by R. L. Ramey. 55/-. Postage |/6. 
100 IDEAS FOR DESIGN No. 4. 

16/-. Postage !/6. 

ELECTRONIC & RADIO ENGINEER- 
ING by F.E. Terman. 60/-. Postage 1/6. 
INTER G.E.C. S.C.R. MANUAL. 

3rd Ed. 16/6. Postage 1/3. 

BASIC THEORY & APPLICATIONS OF 
TRANSISTORS. U.S. Dept. of Army. 10/-. 
Postage 1/3. 

TRANSISTOR SPECIFICATIONS AND 
SUBSTITUTION HANDBOOK 16-. 
Postage 9d. 

COMPLETE CATALOGUE I/-. 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKISTS 
of British and American Technical Books 


19-21 PREAD STREET, 
LONDON, W.2. 


Phone: PADdington 4185. 
Open 6 days. 9-6 p.m. 


PA0 ELECTRIC POWER ammmee! 


(Nao from 12 « CAR BATTERY 
Wie AMERICAN DYNAMOTOR UNIT 


So) | Voput 42. output 200/250v.at 150 tc 220 watts. 

2A rocfect for TELEVISION, POWER TOOLS and all 
universal AC/DC ELECTRICAL EQUIPMENT, gives 
wonderful results, Price ONLY£S + 12/-tarriage. 
ZH Send stamped envelope for full illustrated details 
i 3) Depts SCIENTIFIC PRODUCTS, CLEVELEYS, Lancs. 
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INDUSTRIAL 
ELECTRONIC 
CONTROLS 


We are specialists in 
this field, and have 
capacity for sub-con- 
tract work, for design 
and manufacture 


Brensal Electronics 
Ltd., Charles St., 
Bristol, |. Te}: 28167 
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TESTED TRANSISTORS 


OA202, I/- each. OC44, OC45, OCBI, 
OC8ID, 3/- each. AFI14/5/7, SX658, 
OC170/1,4/-each. 25013, OC26/28/35, 
GET571, 10/-each. XA101/2, XB103/4, 
XAII1/2, 2/- each, RED OR WHITE 
SPOTS, I/- each. OCI39, BYI00, 
GETS, 5/- each. ZENERS 4 watt, 3/6 
each. 1.5 watt, 5/-each. 7 watt, 6/- each. 


S.A.E. LIST AND COMP. EQ. CHART 
FREE. 


B. W. CURSONS 
78 BROAD STREET, CANTERBURY 
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WIRELESS WORLD 


SPECIAL OFFERS 


NO INTEREST ON 12 MONTHLY 
PAYMENTS 


THE FULL ARMSTRONG RANGE 
Monthly 
Dep. 12 pyts. 18 pyts. 


Cash 
ARMSTRONG 
Sapieiete £38615 0 74/- 55/1 39/5 
ree 5215 0 106/- 79/1 56/9 
£2815 0 57/- 43/2 30/10 
210 0 45/- 33/9 24/3 
ceenee 2710 0 55/- 41/38 29/7 
ceeeee £4710 0 95/- V1/3 51/1 
£12 5 5 25/5 18/4 13/2 
saeeee $11 1111 28/1117/4 12/6 
snes £1717 3 35/38 26/10 19/8 
Scie 22 011 44/11383/- 23/11 
LEAK 
sae eah £4910 0 99/- 74/3 53/3 
Stereo 20/Varill .. £5710 O 115/- 86/3 61/9 
TL/12/Vari_....-- $8515 0 72/- 53/7 38/5 
Troughline 3 £3114 6 63/6 47/7 34/1 
saceseee £39 18 0 8s0/- 59/10 43/- 
ReaeouonNos £17 1.9 35/9 25/6 18/4 
seer eeeeeee £27 9 4 55/4 41/2 29/6 
Rc ay es £1818 5 88/5 28/4 20/4 
Goodmans Maxim.. £1710 6 35/6 26/38 18/10 
Goodmans Eleganzia 
) ¢ Cee £2710 0 55/- 41/3 29/7 
Kef Celeste .....- £2419 0 50/- 37/5 26/10 
Jordan Watts A12.. £22 0 0 44/- 33/- 23/8 
Cadet Stereo .. £2615 0 54/- 40/1 28/10 
Decca Deram AR1 £11 11 23/- 17/4 12/6 


Showroom hours: Monday-Saturday 10 a.m.-5 p.m. 
Directions: No. 6 bus from Liverpool St. Station to Odeon, 
Hackney Rd., walk back two turnings. 

(DEPT. H4) 


A. L. STAMFORD Ltd 2277: 22) sos 


98 Weymouth Terrace, London, E.2. 


Brand New Ex-Government Meters 
| at fraction of original cost. 

ALL METERS 2/6 POSTAGE except 
where otherwise stated. 


VOLTMETERS 
Brand new Avominor multi-range test 
meters (ex M.O.S.) complete with test 
prods and leads in hide cases, 5 gns. each. 
0-150 volts D.C. moving coil meters, 
2iin., resistance’ 1,000 ohms per volt 
(F.S.D. only 1 m/a.), 25/-. 
0-500 volt A.C. meters, moving iron, 6in. 
iron case, panel mounting, 70/-, post 4/-. 
0-500 volt D.C. meter, moving coil, 
6in., panel mounting, 55/-, post 4/-. 


AMMETERS 
0-50 amp. D.C. Meter, moving coil, 
4in. iron case, panel mounting, complete 
with external shunt. 35/-, post 3/-. 
0-50 A.C. Ammeter, 6in., moving iron, 
flange mounting, iron case, by W. O. 
Prescott. 25/-, post 4/-. Also ditto D.C. 
moving coil at same price. 
0-80 A.C. Ammeter, 
flange mounting, iron case, 
Parkinson. 35/-, post 4/-. 
0-200 amp. “ Tong Test’? Ampmeters, 
D.C. leads, D.C. current by induction 
without breaking circuit. 75/-, post 4/-. 
0-200 amp. A.C. Meters, Moving iron, 
by Malder Thompson. 6in. iron case, 
panel mounting. 55/-, post 4/- (external 
shunt required). 


MILLIAMMETERS 
er is moving coil, D.C., 2}in., round. 


4in., moving iron, 
Crompton 


0-100 moving coil, D.C., 23in., round, 


F.S.D., 1 m/a., 27/6. 

LARGEST STOCK OF EX-GOVERN- 
| MENT METERS IN THE MILDANDS. 

SEND REQUIREMENTS FOR QUOTE 

OR S.A.E. FOR LIST. 


R. SANKEY 
REGAL CINEMA, ATHERSTONE, 
WARWICKSHIRE 


Telephone: Atherstone 2220/3210. 


-_ 
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os KIEL - GERMANY 


HIGH COMPLIANCE 
MAXIMUM SEPARATION 


STRICTEST 
QUALITY CONTROL 


HIGH OUTPUT 


oS SS eee 
Manufacturers or Retailers supplied 
——E———— ——_—————— EEE 


STS 222 
CARTRIDGE 
ALSO 
AVAILABLE 


he 


_ BRITISH AGENTS 
HIGH FIDELITY CENTRE 


61 WEST STREET DORKING 
Phone 4229 
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ose How and Why ’”’ of Radio and Electronics 

made easy by @ new, no-maths Practical 
way Postal Instruction based on hosts of ex- 
periments and equipment buildings carried out 
at home. New courses bring enjoyment as well 
as knowledge of this fascinating subject.—F'ree 
brochure from Dept. W.W.122, Radiostructor, 
Reading. [0240 


BOOKS 


es Se. Thoughts on Radio Theory.” By 
Cathode Ray of ‘‘ Wireless World.’’ Forty- 
four articles reprinted from popular “‘ Wireless 
World’’ series, in which the author examines 
various aspects of elementar, radio science, 
explains them clearly, and shows that there 
may be more behind them than is apparent 
from the usual text-book. This volume deals 
with basic ideas; circuit elements and _ tech- 
niques; circuit calculations; and some matters 
in lighter mood. An entertaining and helpful 
text-book for the student, refresher course for 
the engineer and reférence book for all com- 
bined. 35/- net from all booksellers. By post 
36/4 from Iliffe Books Ltd., Dorset House, 
SLR TORY St., London, S.E.1, 
S.E.1. 


COILS, CHASSIS, 
CASES, ETC. 


Precision Wound Supersensitive Coils— 
JDRI Dual-Range Ferrite Rod Aerial, 8 x Zin. 
with circuits, 10/-; JOR2 Matched Pair Dual- 
Range Coils with reaction and circuits, 7/6; 
JDRX1 Miniature Dual-Range Coil with reac- 
tion and circuits, 3/6; Printed Circuit Kit 
comprising 6 x 3in. printed circuit (of 3 transistor 
Reflex Radio), Ferrite Rod, All Coils with plans, 


18/6, suitable Cabinet, 7/6; Radio or Instrument _ 


Case, crackle finished, 8 x 5 x 4in, with handles 
and front panel, 18/6. Add I/- P. & P., over 10/- 


add 2/-. 
Undertaken of Coils, Chassis, 


Production 
Metal Cases, lowest prices consistent with 


quality. TRADE ENQUIRIES INVITED. 


JETRONIC ENGINEERING CO. LTD. 
(Dept. WW |), 9 Western Road, Hove. 


(Catalogue of Coil Range, Metal Work, etc. 1/=) } 
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snes rent 
HEAVY DUTY MODELS with LIFE TIME GUARANTEE 
BANKIIN CAST ALUMINIUM FRAMES, NO RESONANCE, STEEL MAGNET ASSEMBLIES, BOLTED TOGETHER, 


NO RIVETTED OR GLUED INACCESSIBLE PARTS. SOUND BASIC DESIGN WITH NO GIMMICKS! 


—(S: 12” STALWART HEAVY DUTY 15w. 5 gns. | 12” BASS HEAVY DUTY 25w. 12 gns. 
oe 45-13,000 cps, 3 or 15 ohm voice coils. Unlimited New 1964 high power model. Aluminium coil former 
THE CONNOISSEUR’ S CHOICE Applications. Flat response 100 fo 10,000 cps. niagnet | with magnetic damping 25-15,000 cps. Ideal for all 
“none genuine 12,000 lines. Price for quality unbeatable. electric guitars. : 
without this seal’’ 

12” STANDARD HEAVY DUTY 20w. 7gns. | 15° AUDITORIUM MODEL 35w. 18 gns. 
MANUFACTURERS, EL PUIG eI ES Ae REE RNE EO ACSREN PRE bin Toute ALAN aainlah ie Gar EG rT 
TRADE and | More powerful magnet 14,000 lines special suspension. Improved magnet alcomax with heavy plated steel plates, 
FACTORS 40-14,500 cps. Recommended wherever a high standard | weight 16 Ibs. 17,000 lines 20-12,000 cps. Solid heat 

TERMS of reproduction is desired. proofed Paxolin Coil Former. 
We can supply direct by post if no local stockist. Full repair scheme on all post war models. 
BAKERS SELHURST RADIO, BENSHAM MANOR ROAD PASSAGE, 
THORNTON HEATH, SURREY. THOrnton Heath 1665 
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LENOID TYPE SBM | DELAY CABLE, CALIBRATION AND 
= TERMINATION SERVICE 


Now fitted with 
Stainless steel guides— 
six times the life 
Continuous 33 Ibs. at 1” 


Instantaneous to 16 lbs. a v 
Smaller sizes available Using Hackethal FLEXIBLE Delax Cable 


. <g : Also—Transformers to 
. 7kVA 3 phase. | 
R. A. WEBBER LTD. A E O N 


AEON Laboratories, Beech Hill, Ridgemead Road, 
KNAPPS LANE, CLAY HILL, BRISTOL 5 PHONE 65-7228/9 Englefield Green, Egham, Surrey. Egham 3961/4 
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CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 


To ‘‘ Wireless World ’’ Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.I 
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


@ RATE: 9/- for TWO LINES. 4/6 every Additional 
Line. Average six words per line. 

@ Name and address to be included in charge if used NAME Shaisues Snes SreRHEc Mnae ses Openenavicce aa aaehieraeses oaue 
in advertisement. 

@ Box No. Allow two words plus I/-. 

@ Charges etc., payableto “Wireless World” and ADDRES....... aelatta se peasesecrestereccarsiiscesram mueesters Roan 
‘crossed ‘‘& Co. 


e@ Press Day, Friday, October I6th for November 1964 ; 
OC a ee De Rem Ter emia a Pet ci y try CATR TL tar Ud Sect de yaad sie sebe seta ade v's break Ge ies eatee ech olataliot oat dc och levee igcsmdoke 


REMITTANCE VALUE...................5. ENCLOSED 


Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONG.................. vee 
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Appointments Vacant Advertisements appear on pages 137 to 153 . 
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Model “770R" Very High Fre- 
quency receiver, covering from 
19 Mc/s to 165 Mc/s in six ranges. 
Accepts AM, FM and CW. High 
sensitivity, fine control, thoroughly 
rejiable, 


Wireless World 


Model ‘'850/2"' General Purpose 
LF/MF receiver. Six ranges give 
a coverage of 10 kc/s to 600 kc/s. 
Full communications facilities and 


suitable for all climates, 


Model “770U'" Ultra High 
Frequency receiver, covering 
from 150 Mc/s to 500 Mc/s. Excel- 
lent performance throughout and 
suitable for receiving either FM or 
AM signals. 


EDDY STONE 


Model "770S" Extra High Fre. 
quency receiver, with coverage 
from 500 Mc/s to 1000 Mc/s. Coarse 
and fine tuning controls permit 
excellent frequency resolution. 


High performance and possesses: 


many special features. 


Model 830/2 Wide Range Com- 
munications receiver. Nine 
ranges, 300 kc/s to 30 Mc/s. Eight 
spot frequency crystal controlled 
positions. Many refinements includ- 
ing incremental tuning, variable 
selectivity, sideband selection, crys- 
tal calibrator, 


Please write for full Technical Specifications to the Manufacturers 


Model °'880/2"" High Stability 
HF receiver. Superb specification 
and performance, as necessary to 
meet professional requirements. 
Range 500 kc/s to 30 Mc/s. Setting 
accuracy within 500 c/s. Combines 
the advantages of crystal control 
with continuous tuning. 


STRATTON & CO. LTD., BIRMINGHAM, 31 


Telephone: PRlory 2231/4 
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Electronic equipment, however expensive, is only 

‘ “3 fey Peat ae RE SE 
as reliable as the solder used in it. Ersin Multicore 

Beg Ses mos BS $e ee 

has been proved on production lines throughout 


the world to be today’s most dependable and most 


economical cored solder. 
\ * 


Wes 


55 cores oF Ens 


Ersin Multicore Savbit 
Type 1 alloy containing 5 
Cores of non-corrosive flux 
is supplied to factories at 
bulk prices on7 Ib. reels. 
16 and 18 s.w.g. are the 
diameters most suitable for 
the majority of soldering 
processes. Supplies are also 
available on I Ib. reels. 


The Size ] Carton contains 
approximately 37 ft. of 
18 s.w.g. SAVBIT. It is also 
supplied in 14 s.w.g. and 


f; 16s.w.g. Obtainable from 


radio and electrical stores. 
Ersin Multicore 5-core 
Solder is also supplied in 4 
specifications of Standard 
Tin/Lead alloys. 

Price 5/- cach (subject). 


This 3-in-1 tool strips 
insulation without nicking 
the wire, cuts wire cleanly 
and splits extruded plastic 
twin flex. Adjustable to 
most wire thicknesses, 
3/6 each (subject). 


A new 3-core SAVBIT alloy = 

with 362P flux has less than Si : Ask for the Size 12 
half the flux percentage of =y SAVBIT reel containing 
standard Ersin Multicore 145 ft. of 18 s.w.g. 
Solder. An exclusive agent SS. SAVBIT Type I alloy. 
PENTACOL combined with the SSN ie Packed in Carton. 


flux promotes extra rapid spread. Price 15/- each 
(subject). 


No tangling! Here’s 
solder in a continuous coil 
which you can use direct 


H.M.P. (Melting point 296°C) kena from ts a 
% ‘ savait | ing dispenser. Simp. u. 

P.T. (Melting point 232°C) out—and solder! The dis- 
L.M.P. (Melting point 179°C) | penser coniaigs AZ eena, 
T.L.C. (Melti int 145°C cA 18 s.w.g. 5 core SAVBIT 
.L.C. (Melting poin ) Alloy suitable for TV, 
radio and electrical joints. 

Price 2/6 each (subject). 


Gives you a professional touch! This handy precision 
tool lets you edit tapes quickly and accurately—with 
no tape wastage and no post-editing clicks. The Bib 
Tape Splicer can be mounted directly on the tape 
deck. It uses all your odd lengths of tape, and pays 
for itself in tape saving over and over again. 

Bib value at 18/6! 


Ersin Multicore Solder Multicore Solders are covered by British Patent : " 
is made in England by Nos. 433194, 675594, 794763, 721881 oh 
- 1m 


MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. BOXMOOR 3636 CMMS.27 


13W W—003 FOR FURTHER DETAILS. 


